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toward Containers of 


GENUINE HARD RUBBER 


More and more engineers are including this sound, sensible choice in 
their 1934 battery specifications. For a GENUINE HARD RUBBER 
Container does give the battery better protection under all conditions, sub- 
stantially conserves the battery’s power, emphasizes the quality note that 
bespeaks greater service, more value for car purchasers. Insist that your 

batteries have GENUINE HARD RUBBER Containers. If they are made 
by Aetna, you'll find extra cause for satisfaction. 
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Fig. 1—Preliminary Service De Havilland with “Gipsy- 
Major” Engine 





Fig. 2—Avro Trainer with Armstrong-Siddeley “Lynx” 
Engine 


Next Decade's Aero Engines Will Be 
Advanced But Not Radical 


By A. H. R. Fedden 


Bristol Aeroplane Co., Ltd., Bristol, England 


N reviewing the possible future development of aircraft 

engines, | propose to confine myself to air-cooled engines 

for the immediate future—what we may expect during 
the next ten to fifteen years. 


The piston, connecting rod and crankshaft, may appear to 
provide a somewhat cumbersome arrangement, but this com 
bination has stood the test of time remarkably well, and, in 


[This paper was read at the International Automotive Engineering Con 
gress. Chicago, Sept 4, 1933.] 
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IDER use of air-cooled engines in aircraft, 

considerable reduction in engine volume, 
and improved fuel consumption are predicted by 
Mr. Fedden in tracing the course of the next ten 
to fifteen years in aircraft development. 


Pointing out that in accordance with Prandtl’s 
theories, startling innovations in aerodynamics 
are not to be looked for, and that improvement of 
aircraft will probably follow the line of improve- 
ments in detail, the author considers the effect on 
future aircraft-engine design of such detailed 
improvements. Piston-connecting rod-crankshaft 
linkage will survive, he believes. Higher com- 
pression ratios will rule, and radical innovations 


in engines will probably be tried first on auto- 
mobiles. 
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my opinion, it will still be with us during the period under 
review. I propose to confine most of my remarks to four- 
cycle engines. 

The two-stroke engine has come forward from time to time 
as an attractive line of development for aircraft engines, but 
I have never been very hopeful of it, as, at high speed, it has 
to clear out the exhaust gases and take in a fresh charge in 
about one-fifth of the time available for the four-stroke cycle. 
Possibly, with direct gasoline injection, combined with super- 
charging, it may prove successful, and it may also be the 
ultimate solution for the compression-ignition or Diesel en- 
gine; but more of this later. 

When reviewing the opinions expressed in this paper, it 
must be realized that they refer especially to the air-cooled 
aircraft-engine situation as it exists in Europe today, and, 
more particularly, in England. 


Review of the Present Air-Cooled-Engine Situation 


Having been connected with the design and development 
of air-cooled engines in England during the last seventeen 
years, it may be instructive to review, shortly, the varied for- 
tunes of the air-cooled aircraft-engine and the change of policy 
that has taken place in regard to this type in America and 
England. 

During the first year or two of the late European War, we 
find that air-cooled engines of from 80 to 150 hp. were em- 
ployed in considerable numbers, the major proportion being 
of the rotary type. We then find that the call for higher 
powers could not be met by the rotary engine and existing 
air-cooling technique, with the result that, for the remaining 
period of the War, both the Allies and Germany relied almost 
exclusively on “in-line” water-cooled engines. At the cessa- 
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De Havilland Dragon with Two “Gipsy-Major” 
Engines 





Fig. 4—Armstrong Whitworth Atalanta with Four “Serval” 
Engines 


tion of hostilities in 1918, the six-cylinder in-line and the 
V-type in-line water-cooled engines of 250 to 300 hp. were 
supreme, although, just before the end of the War, it had 
been planned by the Royal Air Force to change over a con 
siderable portion of its aircraft power-units to air-cooled 
engines. 

During the period immediately after the War, there was an 
inevitable general let-up, and certain of the new air-cooled 
engines planned during the War-time period were completed 
and brought into service; but they gave bad results owing to 
inadequate development, with the result that we find, in the 
early years of the last decade, the air-cooled engine, and espe- 
cially the large air-cooled static radial, had received a serious 
setback, and water-cooled engines were invariably used for 
military aircraft and the first post-war air-lines. However, the 
large air-cooled static radial was not to be denied; it returned 
to popularity with increasing force at the end of 1923 and 
gained ground steadily for the next four years until, at the 
end of that period, the major proportion of the powerplants 
of the European air forces used the air-cooled static radial 
type, with a similar change-over on civil work. On the latter 
type of aircraft, the air-cooled engine has held its position un- 
challenged, but competition came in again from the V-type 
in-line water-cooled engine, primarily inspired, I believe, by 
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the genius of Arthur Nutt and the remarkable results obtained 
with the American Curtiss engine in the Schneider Trophy. 
About four years ago this competition was again felt, with 
the result that the air-cooled engine lost some prestige for 
military work, but the swing of the pendulum has again gone 
the other way, and the air-cooled engine is today, I am happy 
to say, in a far more healthy position. 


Air-Cooled Progress Predicted 


I do not take the view that, at present, either form of 
cooling—direct or by some form of liquid cooling—can en 
tirely win the day and be universally adopted, but I feel that 
the comeback of the air-cooled engine has been on sound 
lines, and that it will continue gradually to improve its posi- 
tion and will most certainly remain unchallenged for some 
considerable pe riod for certain types ol aircraft. 

In the United States, I believe that the position has been 
somewhat different. When the large static air-cooled radial 
first came into its own in Europe, in 1923-1924, I remember 
reading some very severe criticisms of it in the current Ameri 
can technical press; but, when the advantages of this type of 
engine were fully realized in your country, it made the most 
wonderful strides. Since its development and almost general 
adoption, I believe I am right in saying that it has never had 
the same competition to face, from the liquid-cooled engine, 
that we have had in Europe; hence, the fortunes of the air- 
cooled engine have been more stabilized in the United States 
than in Europe. The fact that the ring cowling of radial 
engines was more readily accepted and applied in the United 
States has also had its influence on stabilizing the large air- 
cooled radial engine in this country. 

If we eliminate water-cooled engines with surface radiators 

-which, so far, have not proved practicable except for rac- 
ing—and evaporative cooling, which, some three years ago 
bade fair to be a serious competitor but which recently has 
had a temporary setback, the modern types of air-cooled radial 
engines are, in my opinion, more than holding their own both 
for civil and military purposes in European countries. Re- 
viewing the different types of civil and military aircraft today, 
we find the light tandem, two-seater, open-cockpit sport-type 
plane a good deal more popular in Europe than in the United 
States. It employs air-cooled engines and all British civil air- 
craft, without exception, employ air-cooled engines. 

Imperial Airways, our one large important civil air line, 
exclusively employs air-cooled engines, and its large three- 





Handley-Page Heracles with Four Bristol 
“Pegasus” Engines 
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engined and four-engined land machines use only Armstrong- 
Siddeley or Bristol engines. On their three-engined and 
four-engined flying boats, Bristol engines are used exclu- 
sively. They have used these two makes of air-cooled radial 
engines only during the last six years. 

Approximately 60 per cent of the Royal Air Force standard 
service equipment today employs Armstrong-Siddeley or Bris- 
tol air-cooled radial engines, and these types cover day and 
night fighters, general-purpose two-seaters, Army cooperation 
machines, single-engined torpedo-carriers, twin-engined day 
and night bombers, and three-engined flying boats. All the 
Royal Air Force land training machines employ air-cooled 
engines. The Indian Air Force is almost entirely maintained 
by Bristol radial air-cooled engines, and the Australian and 
South African Air Forces use Armstrong-Siddeley and Bristol 
air-cooled radial engines exclusively. 

With the exception of the sport-type and training ma 
chines, geared propeller-shafts are used exclusively on these 
types of engines and different rates of supercharge are em- 
ployed according to the purpose for which the aircraft are 
required. Figs. 1 to 12 illustrate military and civil aircraft 
in operation in England today and equipped with air-cooled 
engines. These illustrations do not feature the most modern 
developments in air-cooled installations, but are representative 
of current production types. 


Future Air-Cooled Aircraft-Engine Development 


I understand that a study of the Prandtl theory on aero- 
nautics reveals the fact that we must not expect any startling 
aerodynamic innovations and that, to increase the efficiency 
and performance of aircraft, we shall have to rely upon detail 
improvement such as better fuselage shapes, reduction of in- 
terference drag, retractable under-carriages and the like. In 
similar manner, although I expect to see the direct-air-cooled 
engine generally in an increasing ascendency during the period 
under review, I do not anticipate any very radical changes in 
the type of the four-cycle internal-combustion engine as used 
today, with possibly the exception of the power units for 
large flying boats, but I expect to see detail changes and devel- 
opments, considerable reduction in engine volume and im- 
proved fuel consumption. When the present form of gasoline 
engine is superseded by a radically different power unit, it 
seems logical that this development will most probably be 
accepted first in the automobile field, before it is introduced 
into aircraft. 





Fig. 6—Short Kent with Four Bristol Medium Super- 
charged Engines 





Fig. 7—Bristol Bulldog with Bristol “Mercury” Engine 





Fig. 8—Westland Wallace with Bristol “Pegasus” Engine 


To increase the performance of aircraft, I believe I am 
correct in stating that the easiest way out is to substitute an 
engine of higher power, provided that weight, shape and the 
like are suitable. Broadly speaking, this has been the main 
line of attack to date and sizes of engines have been, and still 
are, creeping up. I am convinced that a halt must be called 
to this procedure, as it does not make for efficiency and is apt 
to lead to a vicious circle, entailing larger and heavier ma- 
chines, increased drag, larger fuel tanks, etcetera. By this 
I do not mean necessarily that the aircraft designer can con- 
tinue to raise his performance curves by the use of less power, 
but rather that the engine maker must provide him with the 
same, or more, power from an engine of considerably smaller 
capacity. 

I feel sure that the aircraft engine of the future must follow 
the trend of the motor-car engine in volume reduction, and 
we must aim at getting considerably more power from a given 
capacity, both for take-off and continuous cruising power. I 
do not visualize any startling reduction in weight; in fact, we 
may have to face an increase on certain components to ac- 
commodate additional stiffness and bearing-loading capacity; 
but, with the development of such a type of engine, many 
advantages will accrue, such as a considerable reduction in 
scale of the engine, increased overall efficiency and reduced 
fuel consumption. 

Fuel and oil consumption must receive careful consider- 
ation, and I will go so far as to say that the engine of the 
future will not be judged purely on its specific dry weight, but 
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Fig. 10—Boulton & Paul Sidestrand with Two Bristol “Pegasus” Engines 


on its total weight with full equipment, including exhaust 
manifolds, air shutter, oil cooler, cowling and so forth, and 
with fuel and oil for a definite cruising range. Such develop- 
ment, although not revolutionary, entails many problems and, 
at this juncture, it may be useful to discuss in greater detail 
the main headings under which these desiderata may be 
obtained, together with other developments of current interest. 


Increase in Compression Ratio 


Increasing the compression ratio is one of the most useful 
means of obtaining a higher engine performance. Briefly, its 
effect is to increase the brake mean effective pressure, thermal 
efficiency and maximum explosion pressure, and to decrease 
the residual exhaust-gas temperature and fuel consumption. 
The improvement obtained is limited by detonation, and 
progress in this direction will be affected by the maximum 
explosion pressure at which engines may be allowed to oper- 
ate. The problem of the maximum permissible cylinder pres- 
sures is one which is causing some discussion at present, and 
I think it will be governed by considerations of the fuel avail- 
able for the combination of optimum compression ratio and 
boost pressure. 

(1) Fuels. 


compression ratio and boosting, fuel becomes one of the most 


From the aspect ol detonation, as affected by 


important factors influencing advance in these directions and 
has been an obstacle to further progress in England during 
the last few years. It must be realized that fuel problems in 


England and Europe are of a somewhat different nature from 





Fig. 9 


Fairey Gordon with Armstrong-Siddeley 
“Panther” Engine 
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those existing in the United States. We have no “home” 
product in England, with the exception of small experimental 
quantities, and all our fuels are imported. Our civil air lines, 
operating over many different countries, have to use a wide 
range of fuels, since standardization is in nothing like such a 
high state of efficiency as in the United States. Our Air Force 
has also to operate in many different countries, and our Im- 
perial position is an important factor which seriously affects 
the fuel question. With the exception of the United States, no 
country, until this last year or so, has taken the problem 
sufficiently seriously to standardize a fuel of really high octane 
number. The United States has standardized a “fighting- 
grade” fuel of 87 octane value for some time past, while a 
movement is now under way to standardize service fuel of 
yet higher knock rating. 

A number of different types of liquid hydrocarbon fuels, 
suitable for electric-ignition engines, are available, and, until 
recently, the British Air Ministry standardized a_ blended 
spirit containing a certain percentage of aromatics, with an 
octane value of 73 (69 octane number by U.S. Army speci- 
fication Y-3557-E method). Fuel of 77 octane number, by 
modified C.F.R. method, is being standardized this Autumn, 
and it is proposed to go to a higher octane number next year. 

The necessary increase in octane value can be obtained, 
with such a blended spirit, by the addition of a considerable 
percentage of aromatics, but the chief disadvantage of this 
combination is that the high octane value is possessed only 
at low jacket-temperatures, and that its knock rating is seri- 
ously 


impaired by elevated temperatures. For all high 


eficiency engines, and, in particular, air-cooled engines, this 
is a serious failing, and, undoubtedly, the most generally satis- 
factory combination is a straight-run fuel of high napthene 
content and good lead susceptibility, with the addition of a 
small percentage of tetraethyl lead, say 4 cc. per gal. Such a 
fuel has other important advantages over a gasoline-benzol 
mixture, as trouble can be expected with benzol mixture at 
high altitude or in cold climates owing to the high freezing 
point of benzol. Moreover, supplies of benzol would be un- 
obtainable in the event of hostilities, as it would be required 
for the manufacture of explosives. 

In this connection I should like to stress the necessity for 
putting forward, for international agreement, the method of 
determination of octane numbers, as considerable confusion 
exists at the moment and different countries have adopted 
varying types of test engines and conditions in the standard- 
ization of fuels. The increase of power obtainable from such 
an engine as the Bristol “Pegasus,” using fuels of varying 
octane value, is shown in Table 1, together with the specific 
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Table 1—Bristol “Pegasus” Engine—Effect 
of Increased Fuel Octane Values 


Fuel Consumption 
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The weights of these engines are suitably adjusted for 
increased stresses. 


weight reduction and the comparative fuel consumption, based 
on a cruising power of 400 b.hp. without increase in the 
number of revolutions per minute, as discussed in this paper; 
with an octane value of 100, if and when available. 

I hope that in the foregoing very elementary review of the 
possible hydrocarbon fuels available for electric-ignition in 
ternal-combustion aircraft-engines, I have emphasized sufh 
ciently the great value of the lead taken by the United States 
in introducing a fuel of high octane number. Such a fuel 
is of paramount importance, both for civil and military en 
gines, and the problem of its supply on a commercial basis 
must, and can, be tackled expeditiously in Europe. I do not 
consider that I am stating the matter too highly when I say 
that there is no question of greater importance to engine 
development at the moment. 

The use of tetraethyl lead introduces a number of problems 
not encountered with normal fuels, including corrosion of 
valves, valve seats, cylinders and the like. A great deal of 
experimental work has been going on to overcome these 
difficulties as a result of the valuable research work carried 
out at Wright Field, and I believe that engine makers will now 
be able to make use of this improved fuel without causing 
consequential damage. 

Figs. 13 and 14 show the figures attained on a recent 
50-hr. special consumption-test with the Bristol “Pegasus” 


II.M. engine, with standard Air-Ministry fuel of 73 octane 


2 
number, (69 octane number by the U.S. Army Specification 


Y-3557-E method). 
(2) Effects of Increased Compression Ratio on Design. 


The increased gas pressures can be offset to some extent by 
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Fig. 11 Vickers Vildebeest with Bristol “Pegasus” 
Engine 


higher inertia loading, obtained by increasing engine speed. 
\t a given speed, the mean pressure on the crankpin bearing 
is reduced slightly, but stresses in articulation pins and piston 
pins will be increased and these parts will need attention. In 
certain quarters it is felt that pistons will have to be strength- 
ened to withstand the higher loads; but I think that, where 
pistons are of sufficient section to provide adequate cooling 
they will be strong enough to stand increased loads due to 
any reasonable increase in compression ratio. I believe that 
the present design of forged piston is stabilized for some con- 
siderable time, with the exception of minor alterations. 


Supercharging 


Supercharging consists of increasing the density of the 
charge by means of an external compressor, and is one of 
the most outstanding developments of the modern aircraft 
engine. 

The principle of supercharging aircraft engines has been 
applied with two objects in view. First, the maintenance of 
ground-level induction-pipe pressures and powers, at high 
altitude; second, the increase of ground-level power over and 
above that which is possible by natural aspiration, this latter 
form of supercharging being commonly known as “ground 
boosting.” Until comparatively recently, there were two dis- 
tinct schools of thought on this matter; the European de- 
signers adhered to the former method, while the American 
trend was to the latter. Both adherents have now somewhat 
modified their views and, for the high-powered supercharged- 
engine, it has been found necessary to give the engine a 
certain amount of positive pressure for take-off, while the 
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Fig. 12—Vickers Vanox with Two Bristol “Pegasus” Engines 
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exponents of ground boosting have found it incumbent upon 
them to increase the rated altitude of their engines. 

On the early supercharged engines it was considered permis- 
sible by certain engine constructors to compensate for rather 
inadequate breathing organs by ground boosting, and a num 
ber of engines have been put into production in which the 
valves and porting system have been on the small side, thus 
easing design and production, and it has been hoped by this 
means to obtain good efficiency. All the experimental work 
of the Bristol Co. has conclusively proved that this is a bad 
principle. To obtain satisfactory and efficient supercharging 
the engine must start off with the most free and most effi- 
cient breathing functions possible, as restricting the valve and 
port areas, and then supercharging only leads to a series of 
difficulties. 

It is interesting to note that the latest examples of American 
engines are now employing the largest valves and port areas 
possible for supercharged engines. 

A considerable amount of research work has been carried 
out on the design of superchargers for aircraft engines. Up 
to the present, this has been mainly confined to three types; 
the mechanically driven centrifugal fan, the exhaust-driven 
turbo-compressor and the direct-displacement blower, chiefly 
of the Roots type. Fig. 15 shows these three types in diagram- 
matic form. By far the greatest number of aircraft engines 
today employ the mechanically driven centrifugal-fan type 
for the reason that it has been found to be the easiest, the 
lightest and the most compact form to adopt, taking into 
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Fig. 13—Constant-Speed Power-Consumption Curves 
For the “Pegasus” 11-M3, P.15101 engine; weak-mixture 


50-hr. test made in July, 1933. Fuel octane value, 69; 
standard test-conditions, A.I.D. approved. Curve (1), 
normal rich mixture; Curve (2), weakest mixture for 


maximum power; Curve (3), mixture for 1.5 per cent drop 

in number of revolutions per minute; and Curve (4), 

mixture for 3 per cent drop in number of revolutions 
per minute. 
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consideration the comparatively limited speed range of an 
aircraft engine. 

Fig. 16 shows the centrifugal type of supercharger as ap- 
plied to the present series of Bristol engines. Using this type 
of blower, Mr. Uwins established a world’s altitude record 
of 43,976 ft. with the Vickers “Vespa” machine and “Pegasus” 
I.S. engine, at Bristol last Autumn. Fig. 17 shows the Alfa 
Romeo D-type radial engine, with the Roots type of dis- 
placement blower built into the rear of the crankcase. It is 
interesting to note that the engines fitted with the two blow- 
ers, Figs. 16 and 17, were taken to the Stelvio Pass in the 
Alps last Summer, mounted on special portable test benches 
and calibrated under actual altitude conditions of gooo ft., a 
full analysis being made of the relative efficiencies of the two 
types of blower. 


Blower Efficiency Analyzed 


An investigation of the analysis of the comparative efficiency 
of the two blowers—the powers, fuel consumption and so 
forth—showed that, while both engines were slightly down 
on their estimated powers, the Bristol centrifugal fan-type 
blower very nearly approached the altitude rating as deter- 
mined by the conditions imposed by the British Air Ministry. 

To determine relative efficiencies, so much depends upon 
a quantity of detailed data that definite conclusions without 
the fullest facts are sometimes apt to be misleading. I do, 
however, believe that there is not very much to be expected 
in increased efficiency with either of these two types of blower. 

The Bristol Co. has recently completed an exhaustive 
research for the Air Ministry on geared centrifugal-type 
blowers, from which we have been able to obtain a fair idea 
of the possibilities of this type of blower, and the detail 
improvements that may be expected. As regards the exhaust 
turbo-compressor, the Bristol Co. produced, in 1923, the first 
British engine to fly that embodied this principle. Since that 
date two or three other applications of this system have been 
made by engine makers in England. In my opinion, owing to 
certain difficulties in the original layout and the materials 
used, the exhaust turbo-compressor has been unduly con- 
demned, and I think we may hear more of this type at a 
future date. 

Where it is necessary to maintain considerable power for 
take-off and climb, it is not thought reasonable to use a single- 
stage blower of centrifugal type with a compression ratio of 
more than 1.85 to 1 (giving a rated altitude of 15,000 ft.) 
owing to the power losses in the blower when running 
throttled on the ground and to the limitations entailed by 
cylinder compression-ratio and fuel available. Several attempts 
have been made to introduce the Roots displacement type of 
blower on aircraft engines, as it is attractive owing to the 
possibility of by-passing at low altitudes. While this solu- 
tion is possible with an in-line engine, its shape and bulk 
are such that it is not practicable on a large static radial, 
and there are certain other disadvantages with this type of 
blower, which, in my opinion, preclude it from being a 
promising solution for the air-cooled engine. 

What development may we expect for the supercharger, 
during the period under review? 

(1) I believe that we shall see some form of compressor 
standardized on every aircraft engine, following out directly 
the trend of thought of increased output from a given swept 
volume. 

(2) For the smaller sizes of engine, where prime cost is of 
high importance, the two-stroke, in combination with a super- 
charger and direct gasoline injection, offers possible further 
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Fig. 14—Full-Throttle Power-Curves at 5000-Ft. 
Altitude 


For the “Pegasus” 11-M3. P.15101 engine; weak-mix- 
ture 50-hr. test made in July, 1933. Fuel octane value, 
69. Test conditions, 400 b.hp. at 1900 r.p.m. at 0.475 Ib. 
per b.hp. per hr. Standard test-conditions, A.I.D. ap- 
proved. The solid-line curves are for the beginning of 

the test; the dash-line curves are for its conclusion. 


scope for supercharging and seems a feasible solution for 
this type of engine. 

(3) If it becomes necessary to restore the ground-level 
power of aircraft engines at a greater altitude than has been 
accomplished at present, approximately 15,000 ft., still main- 
taining reasonable take-off power, the two-speed centrifugal 
blower offers the most practical solution and I think there is 
no doubt that we shall see considerable development in this 
direction over the next few years. In my opinion, with the 
introduction of the two-speed blower it will be necessary, 
where rated altitudes in excess of 15,000 ft. are employed, to 
use mixture inter-coolers, a difficult problem of solution, for 
both in-line and radial-type engines. 

(4) If the demand for restoration of power at still higher 
altitudes becomes insistent, I incline to the view that there 
will be a reversion to the exhaust turbo-compressor, as this 





“Pegasus” engine with gear- 
driven blower 


“Jupiter” exhaust turbo 


scheme, in somewhat modified form, offers many advantages. 

An interesting engine appeared at the Paris Salon held in 
December, 1932, which incorporated some of these modifi- 
cations, and Fig. 18 shows two views of the 12-cylinder 
horizontally opposed Potez engine. This is the first concrete 
attempt to interpret the late Mr. Rateau’s final views of the 
exhaust turbo-compressor system, to avoid the disadvantages 
met with in the earlier types. 

The cycle of operations is as follows: 

(a) After explosion, the first exhaust valve, which is con- 
nected to the turbo charger, opens, and the initial blast of hot 
exhaust-gas drives the turbo compressor. 

(6) At the end of the firing stroke, the second exhaust 
valve begins to open, to permit an uninterrupted exhaust; 
thus the engine is not required to function under any back 
pressure. 

(c) Both exhaust valves close at the end of the exhaust 
stroke, and one inlet valve opens, admitting pure air from 
one-half of the blower. 

(d) Toward the end of the induction stroke, the second 
inlet valve opens, to admit very rich mixture, which is 
supplied from the second half of the blower, in conjunction 
with a single-choke Zenith carburetor for each bank. 

(e) A demand for greater increase in the restoration of 
power at altitude will considerably increase the problem of 
engine cooling. 


Engine Cooling 


As I have endeavored to outline in this paper, both super- 
charging and increasing engine speed entail the dissipation 
of more heat in a given time; therefore, if the air-cooled 
engine is going to keep in the forefront, its cooling technique 
must be improved. 

The recent adoption of ring cowling, for radial air-cooled 
engines, has provided striking confirmation of the fact that 
the requirements of cooling and low drag are incompatible, 
and the air-cooled-engine designer will have to use all his 
ingenuity to improve efficiency and to increase fin area, 
especially in supercharged engines. 

I have studied with interest the articles in the American 
technical press on ring cowling, and also the very complete 
and instructive N. A. C. A. reports on this subject, and 
possibly you may not agree with me in respect to the fore- 
going statement. From experience extending over a con- 
siderable number of different installations, however, I am 
quite sure that ring cowling does increase cooling problems 
appreciably. Possibly this may be more acute in England 
than in the United States, because of our standardization on 
military aircraft of wooden propellers, reduction gearing, 
high rate of supercharge and the fact that most service 





*“Roots”-type supercharger 


Fig. 15—Three Types of Aircraft-Engine Superchargers 
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aircraft are operated at a steep rate of climb and consequent 
low wind-speed. 

The increase in cooling problems caused by ring cowling 
has been checked under full-scale conditions by the Bristol 
Co. through the courtesy of the Vickers Co., which loaned 
its wind tunnel for investigating a “Pegasus” engine in front 
of a streamlined body with various types of ring cowling. 
Fig. 19 shows the different aspects of these tests, and, although 
it was not possible to obtain accurate drag figures with the 
different types of ring cowling tested out, the flight results 
were entirely confirmed. 

I have noticed in the American technical press that inter 
cylinder baffles are used fairly consistently with ring cowling. 
This is not standard practice in England, as tests have shown 
that any inter-cylinder baffle which is really effective from 
the cooling standpoint definitely increases the drag of the 
aircraft; also, on certain single-engined machines, inter-cylinder 
baffles interfere with view and gun position. These results 
do not seem to check up with American practice, and it would 
be interesting to have some comments on this subject. 

Although wind-tunnel results have shown that the long 
N. A. C. A. type of cowl provides a lower net drag than the 
short Townend-ring type, it has been definitely established 
that it is impossible to keep within our required cylinder and 
oil temperatures, with the former, on any military type of 
aircraft using geared and supercharged engines. I have noted 
with interest a number of illustrations of American installa 
tions with N. A. C. A. cowling, but I cannot believe that 
this type of cowling can allow of reasonable working condi 
tions for the engine except in the case of passenger or racing 
aircraft, and I should be very interested to hear any expres 
sions of opinion on the N. A. C. A. type of cowling on 
military aircraft, with fully supercharged and geared engines. 
The question of accessibility and robustness of N. A. C. A. 
cowling for military aircraft is also a point upon which | 
should like to have some advice. 

The Bristol Co. standardizes three types of ring cowling 
for military aircraft, as shown in Fig. 20; namely, forward 
exhaust ring-plate-type cowl, rear exhaust ring-type, and the 
Boulton & Paul polygonal ring-type. As detailed later, the 
sristol Co., in common with other British engine manufac 
turers, found that it was absolutely essential to increase fin 
area to a considerable degree to cope 
with the low wind-speed obtaining 
on ring-cowled installations. 

The cooling surface of any engine 
must dissipate a quantity of heat 
equivalent to approximately 60 per 
cent of the brake horsepower. In the 


case of air-cooled engines, the fin area 





required to effect this rate of heat 
dissipation is dependent upon design 
ind installation conditions, and, until 
controllable ring cowling is stand 
ard in some practicable form, which 


[ think must come, engines will have 


to be designed to meet the worst 


possible installation. 





Until recently, 6 sq. in. of cooling 


surface per cubic inch of cylinder 


volume was considered normal prac 


Centrifu- 
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Fig. 17—The Alfa Romeo D-Type Radial Engine with 
the Roots Type of Displacement Blower Built into the 
Rear of the Crankease 


engines. During the period under review, the introduction of 
higher output, and considerably higher rotational speed, will 
entail, I think, an approach to 15 to 20 sq. in. per cubic inch 
of cylinder volume. 

It is quite conceivable that the ultimate solution of the 
cooling problem will lie in the permanent enclosure of the 
air-cooled engine in a suitable duct and cooling it by an 
engine-driven fan. Up to the present, such a scheme has not 
made headway, chiefly, I believe, because it entails a special 
ized form of airplane fuselage for its suitable installation and 
the demand for aircraft engines has not been sufficiently 
great to justify its introduction. As types of aircraft become 
more crystallized, this form of engine is more likely to come 
into being. This view was definitely supported by R. Mc- 
Kinnon Wood in a recent paper on Engine-Cooling Research, 
which he read before the Royal Aeronautical Society. Re 
search work is continuing at the Royal Aircraft Establishment 
on these lines. 

It has been air-cooled 
barrels and permanently sealed Prestone-cooled heads might 


suggested that a compromise of 


prove the ideal solution, and, 


ilthough I must confess to 
having gone as far as setting down such schemes on paper, 


is to adhere definitely to the entirely air 


my present view 
cooled engine. 


The Bristol Co. has been fully alive to the necessity tor 


developing a cylinder having a considerable margin of satety 
in cowled installations, as British military aircraft climb at 
such steep angles that wind speeds over the cylinders of the 


order ol only S55 to O05 m.p.h. can be expected inside a 


reasonably complete With this end in view, 


ring cowling. 
the Bristol Co.’s engine-research department has concentrated 
on this problem, carrying out a series of experiments com 
prising some thousands of hours of full-throttle running and 


including a series of 


under 
abnormally low wind-speed and high temperature-conditions. 


breakdown tests carried out 


A detailed account of the development work carried out by 
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the Bristol Co. in the evolution of the “Pegasus” cylinder 
will be found in this paper. 

As a result of these tests the present type of cylinder has 
been evolved, with a generous cooling area 66 per cent 
greater than that of the “Jupiter”-type cylinder and with four 
times the relative life under low wind-speed full-throttle test- 
conditions. Such results have been made possible by the 
forged-head design of cylinder, on which, with modern 
machining methods, the increased cooling area has been 
obtained by close pitched, deep but efficient finning, which 
it would be impossible to produce by British foundry tech 
nique. The Bristol Co. has always held that the maxi- 
mum benefit can be derived only from close-pitch finning, 
when these fins are machined from a solid forging, as the 
air spaces between the fins of a cast close-pitch fin-surface are 
necessarily curtailed by the minimum thickness of fin which 
it is possible to cast for any given depth. Fig. 21 illustrates 
the advantages of machined fins, and Fig. 22 shows side and 
plan views of the latest Bristol cylinder. 

Whereas it is realized that the all-machined cylinder does 
not give one the same scope of change in design, it is quite 
a wrong impression to consider it a more costly job. Actually, 
the Bristol Co. is producing its forged heads at a lower cost 
than that of the cast ones, and there is no doubt that the 
forged head offers accurate precision methods for producing 
consistent air-cooled heads in large quantities which cannot 
be approached when the head is in cast form. 

Concurrently with this cylinder development, extended 
flight-tests were carried out on a number of different installa- 
tions. Prolonged endurance-tests have been made in Iraq, 
under extreme climatic conditions, and the engines with this 
modihed cylinder-design have given excellent results. 

During the period under review, I expect to see steady 
development in the technique of cylinder cooling and finning, 
a further increase in the fin area per cubic inch of swept 
volume and, most probably, the introduction of controllable 
cowling. 


Increase in Rotational Speed 


(1) Methods of Breathing the High-Speed Aircraft-Engine 
of the Future —One of the most logical methods of obtaining 
more power from a given swept volume is by increasing the 
crankshaft speed, but it brings in its train a whole series 
ot knotty problems such as the breathing capacity of the 
cylinders, improved technique of valve mechanism, strength 
and rigidity of the crankshaft and connecting rods (the loads 
on many of the moving parts being increased as the square 
ot the speed) and the necessity for providing reduction gear- 
ing to maintain an efficient propeller. 

Increase in speed is limited primarily by the breathing 
capacity of the engine. As stated previously, it is considered 
bad practice to utilize a blower to force mixture through the 
valves. A recent investigation has been made into the pros 
and cons of two and four valves per cylinder. While two 
valves offer certain advantages for simplified operation, light- 
ness and cooling, there can be no doubt that four valves per 
cylinder give a much greater ratio of port area to piston 
area. Inlet-gas speeds of 300 ft. per sec. are by no means 
unknown with two-valve designs, whereas the optimum speed 
should be of the order of 180 ft. per sec. 

With a cylinder of 3-liter (183-cu. in.) capacity, it is 
considered that it will be absolutely necessary to embody four 
valves when running at speeds in excess of 2200 r.p.m. if the 
necessary efficiency is to be obtained. For a given size of 


cylinder, the area past the valve can be increased by 20 per 
cent by using four valves instead of two, assuming the same 
ratio of lift to port diameter in both cases. It is interesting 
to note that the smaller the valve is, the lower is the ratio 
of valve-head mass to valve-seat periphery, so that transference 
of heat from valve to cylinder head is facilitated with a 
smaller valve. Fig. 23 shows the Bristol four-valve rocker- 
mechanism, and Fig. 24 the cylinder head used on the 
“Pegasus” and the “Mercury” engines. 

It is estimated that, if two valves are to be retained, the 
swept volume of the cylinder should not exceed 1.5-liter 
(g1.5-cu. in.) capacity to maintain the necessary efficiency at 
the high crankshaft revolutions under discussion; that is, 
3500 to 4000 f.p.m. 

(2) Valve Mechanism.—A serious problem in connection 
with the proposed increase in engine speeds is the necessity for 
obtaining reliable operation from the valve mechanism. 
Push-rod valve-mechanism for air-cooled engines, which has 
been almost universally adopted during the last few years 
and is cheap to manufacture and light in weight, is, I am 
afraid, going to be quite inadequate for the engine speeds 
which I have suggested will be standard practice in the 
future. After extended development, reasonably reliable con- 
tinuous running can be obtained from a four-valve, 3-liter 
(183-cu. in.) capacity cylinder with mechanical compensation 
to the push-rod mechanism up to 3000 r.p.m.; but, even with 
these speeds, the mechanical problems become very severe. 





Fig. 18—The 12-Cylinder Horizontally Opposed Potez 
Engine Shown at the 1932 Paris Salon 


December, 1933 
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Adequate life of the mechanism possibly can be preserved 
a stage further by the successful adaptation of the hydraulic 
tappet, the scope of which is now being explored by a number 
of engine manufacturers; but, to cope with the speeds re- 
quired, I am afraid the push-rod-operated valve must be 
scrapped. It is probable that the adoption of the overhead 
camshaft, with as nearly direct operation as is feasible, will be 
necessitated by further increases in engine speeds up to 4000 
r.p.m. Skillful detail design to obviate the blanking of cyl- 
inders, and to eliminate oil leaks, is possible, although such 
a design will mean increased weight. The only other alter- 
native is to leave the poppet valve altogether, upon which 
more will be said later. The question of seating velocity at 
elevated temperatures is also a matter of considerable moment, 
and this should not be greater than 1.5 ft. per sec., although 
this figure may be exceeded with sodium-cooled valves. 

It may appear rather presumptuous to discuss sodium 
cooled valves with stellite tipping and stellite-covered seats 
in view of the great amount of successful development work 
that has been carried out in the United States along these 
lines. I realize that, to obtain valve and valve-seat reliability 
at the speeds mentioned, it will be necessary to go the whole 
way on sodium cooling and valve and valve-seat tipping; in 
fact, the valve mechanism will have to be considerably more 
expensive and really a precision job, which, naturally, makes 
one look around to see if there is any alternative. 

(3) Crankshaft and Bearings——Increased engine speeds 
mean higher bearing loads. It is considered that, by skillful 
design, the strength and rigidity of the crankshaft can be 
maintained to meet the increase of rotational speed; but higher 
speeds and consequent greater pressures have already neces- 
sitated a departure from the use of even the hardest family 
of white metals, which have been standard practice on 
British aircraft engines in the past. Development of harder 
bearing material, such as the family of steel-backed lead 
bronzes upon which so much valuable development has been 
done in the United States, will, I believe, be capable of coping 
with increased crankshaft rotational speed. The use of these 
harder bearing materials will, I am sure, necessitate the use of 


hardened crankpins, although I understand that 


certain 
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American companies have obtained satisfaction with un- 
hardened pins. 

It has been stated that further development is not possible 
because of bearing loadings, but I do not think we have 
arrived at anything like the limits attainable. I believe that, 
provided lubrication and oil-cleaning problems are dealt with, 
one of the main governing factors of a big-end bearing is the 
difference in hardness between the bearing metal and the shaft, 
so that when it has been found necessary to increase the 
hardness of the bearing material, to cope with increased 
loading, it would also be necessary to increase the hardness 
of the shaft. For the crankshaft, the British engine designer 
has the various alternatives of case-hardening alloy steel, 
nitrided steel of the nitralloy type, or nitriding chromium- 
molybdenum steel. The Brinell hardness obtainable with the 
first and third types is about 650 to 750, while nitralloy offers 
a hardness of 800 to 1100. 

[ believe that chromium-molybdenum steel offers the best 
solution, owing to the freedom from difficulties experienced 
when case-hardening large-diameter shafts. It is also prefer- 
able to the nitralloy steel, being a more satisfactory type with 
greater resistance to fatigue and giving freedom from the 
surface cracking sometimes experienced with the _nitralloy 
type. 

Generally speaking, I believe the nitriding hardening proc 
ess is preferable to case-hardening, for ease and regularity of 
production, when adequate hardening plant is provided. For 
bearings, the most promising alternatives are the lead-bronze 
plain-bearing and the needle-roller type. I favor the develop- 
ment of the former for the period under review, because the 
latter, although attractive, presents many difficult problems. 

(4) Reduction Gear—Increased rotational speed necessi- 
tates the adoption of airscrew reduction-gear if propeller 
efficiencies are to be maintained, and the use of reduction gears 
on high-powered engines has been almost general practice in 
England for the last few years. The Bristol Co. has not 
produced any ungeared engines on its range of radial air- 
cooled engines for the last three years. In the United States 
the use of reduction gears has not been so widespread, and 
may, I think, be accounted for partly by the use of metal 
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Fig. 20—Three Bristol Co. Types of Ring Cowling for Military Aircraft 


propellers and partly because the large air-cooled radial has 
been developed with two-valve cylinders, and high octane 
fuels, which have led to a type of engine giving its power 
output from a moderate number of revolutions per minute 
and high brake mean effective pressure, rather than from 
moderate brake mean effective pressure and a higher number 
of revolutions. From the type of future engine outlined in 
this paper, the necessary power will be obtained by a com- 
bination of high brake mean effective pressure and a high 
number of revolutions per minute, which will necessitate 
reduction gears being universally adopted. 

B. Waseige, technical director for Messrs. Farman, France, 
has recently laid down that an efficient two-bladed airscrew 
should pass 3.35 lb. of air per hp. per sec., while tip speeds 
ought not to exceed 820 ft. per sec. for low-altitude machines, 
and 980 ft. per sec. for high-altitude aircraft: 

Concentric reduction gears are necessary for radial air- 
cooled engines to obviate air-flow interference, and the Far- 
man bevel reduction gear, as standardized on Wright and on 
Bristol air-cooled radial engines, offers several advantages. 
Although the Farman gear is heavier than certain other 
types, it is very robust, gives considerable damping effect, 
and enables a good range of propeller-speed reduction to be 
obtained. With the increase of crankshaft rotational speed, 
reduction ratios of more than 2:1 will be necessary. Fig. 25 
shows a selection of Bristol reduction gears for radial air- 
cooled engines. 


Lubrication 


Since the introduction, by the British Air Ministry, of a 
straight-mineral-oil specification, some three years ago, lubri- 
cation problems in the United States and England have been 
generally of a similar nature, except that I understand higher- 
viscosity oils are used on air-cooled radial engines in the 
United States than are permitted in England. 

The two problems that I would like to touch upon are oil 
consumption and sludging. In an interesting paper entitled 
Increasing the Thrust Horsepower from Radial Air-Cooled 
Engines’, by Philip B. Taylor, an instructive curve was shown 


1See S.A.E. Journat, April, 1931, p. 420. 


as Fig. 3 to illustrate the consumption on air-cooled engines 
as being extremely critical and that a rapid rise is reached 
after a certain engine speed. As already stated, I expect to 
see a considerable increase in number of revolutions per 
minute on future types of air-cooled engines, and this ques- 
tion of high oil consumption, from the viewpoint of the total 
weight of the powerplant, fuel and oil, for a given range, is 
of the utmost importance to aircraft designers. Reduction in 
oil consumption on the air-cooled radial engine is susceptible 
to treatment along several lines, such as—from the cylinder 
aspect—stiffer cylinder flanges, barrels and skirts, and bottle 
necking of the cylinder as shown in Fig. 26; from the piston 
aspect—by additional gas and scraper rings as shown in 
Fig. 27; and—from the crankcase aspect—by means of more 
efficient breathing and scavenging of the oil. Oil temperature 
is also an important factor affecting oil consumption and it 
is also worth consideration from the viewpoint of fire risk. 
When one considers the extent to which the constructor of 
the steam-cooled engine is asking the aircraft designer to go 
in respect to bulk, weight and expense, on leading-edge 
coolers, it would appear that the maker of the air-cooled 
engine has every right to ask the aircraft designer to provide 
him with an oil radiator of considerably larger capacity, and 
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Fig. 21—Advantages of Machined Fins 


The relative air passages with cast and with machined 
cylinder-fins are shown. 
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more efficient than is at present standard practice. Fig. 28 
shows an attempt along these lines, which has given excel 
lent results from the oil-cooling standpoint. Better oil strain 
ing and centrifuging is a logical request to make for high 
speed air-cooled engines employing straight mineral oil. 


Compression-lgnition Engines 


When reviewing the problem of fuel consumption of ait 
cralt engines, certain aspects ol the compression-ignition 
engine must inevitably present themselves. 

The Bristol Co. has been working away steadily on com 
pression-ignition development for a number of years, on 
behalf, and with the assistance, of the British Air Ministry; 
but it it not possible herein to go into details of the work that 
has been accomplished. It is sufficient to say, however, that 
some promising results have been obtained in England, 
particularly in regard to the fuel consumption of aircraft 
engines operating on this cycle. A consumption of 0.360 |b 
per b.hp. per hr. can be obtained consistently at cruising 
powers, with steady running and clean exhaust, and 0.39 
lb. per b.hp. per hr. at normal power; but this is not 
possible with as high a maximum brake mean effective 
pressure, or anything like as high a power/weight coefh 
cient, as with a gasoline engine. 

Some eight years ago, the Bristol Co. commenced devel 


LO} 
ment of a large four-cycle compression-ignition air-cooled 


single cylinder of 8.25-liter (503-cu. in.) capacity, as shown in 
A number of different cylinders and pistons wert 


developed, and fair results were finally obtained from this 


Fig. 29. 


unit. Altogether, over 2000 hr. of research work were 
carried out on this size of cylinder with brake mean effective 


pressures varying from go to 100 lb. per Sq. In. and a 
consumption of less than 0.4 lb. per b.hp. per hr. Some three 
years ago the Bristol Co. decided that there was no immediate 
future for a large compression-ignition engine with cylinders 
of this capacity; in consequence, it reverted to experimental 
work on a cylinder of the “Pegasus” size; namely, just over 
3-liter (183-cu. in.) capacity, embodying in it the results of 
its previous experience. 
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ig. 22 Side and 
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an Views of the 
Latest Bristol Cylin- 
der 


The Bristol “Phoenix” engine developed by the Bristol 
Co. is of the nine-cylinder radial air-cooled type, of the same 
swept volume as that of the “Pegasus.” This engine, shown 
in Fig. 30, has completed 200 hr. of bench testing and flying 
to date, and many thousands of hours of single-cylinder 
research-work. The flight reports obtained have been tar 
beyond our expectations, and the bogey of Diesel “thump” has 
been entirely dismissed; the reports stating that the engine 
was comparable with a norntal gasoline engine as regards 
quality of running. 

The whole question of the weight of the compression 
ignition engine is a problem which is continually engaging 
the attentiton of designers. Owing to the high maximum 
pressure involved and, more particularly, the high rate of the 
pressure rise, engine components must be considerably 
heavier as compared with those of a gasoline engine of 
equal power. I think we may safely say that a successful 
air-cooled four-cycle compression-ignition engine will weigh 
30 to 40 per cent more than its gasoline-engine counterpart, 
but will have a cruising consumption 30 per cent less than 
1 corresponding gasoline engine with the fuel in current use 
in England today. 

Throughout its experiments, the Bristol Co. has adhered 
to a maximum pressure of 850 lb. per sq. in. and has em 
ployed standard Navy fuel oil of 0.870 specific gravity, of a 
specification readily obtainable all over the world. 

The flight tests referred to have shown that the power 
maintenance factor at altitude, with the compression-1gnition 
engine, falls off much more slowly than that for the gasoline 
engine; to such a degree, in fact, that it is felt that the 
compression-ignition engine will show an advantage in all-up 
weight on a flight of 4-hr. duration when the cruising range 
is considered at a height of approximately 10,000 ft. 

One of the greatest obstacles to the use of the compression 
ignition engine has been the inability to obtain a high brake 
mean effective pressure for take-off without increasing the fuel 
charge to a point resultant in an extremely foul exhaust. 
Single-cylinder research-work has proved that supercharging 


will assist the solution of this problem, and will give a four 
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cycle compression-ignition engine, such as the “Phoenix,” 
sufficient power for take-off to make the engine a commercial 
possibility. It is, of course, obvious that the advantages of the 
compression-ignition engine, from the aspect of fuel con- 
sumption, are further reduced by every step-up in octane 
value of standard fuels, while its claims from the aspect of 
fire risk are also slightly nullified by the use of a high-flash- 
point hydrogenated-fuel, which may be used with the direct 
fuel-injection engine. 

I do not visualize compression-ignition engines being used 
for light sport-type aircraft, single-seater fighters, or gen- 


eral-purpose military aircraft, during the period under review; 
, as, although sufficient cruising power can be obtained, there 
= Q 


: is no doubt that the modern high-speed super-efficient gaso- 
line engine, using special octane-value fuel, can provide take- 
off powers which cannot be approached with the four-cycle 
compression-ignition engine. I hope, however, that, during the 
period under review, the four-cycle compression-ignition 
engine may possibly mature in Europe in moderate sizes of 
about 30-liter (1830-cu. in.) capacity, for certain civil pur- 
poses such as mail carrying, where fuel consumption and 
the quality of fuel are governing factors, and that probably 
we shall see the development of a large two-cycle compres- 
sion-ignition engine of considerable volume, specially appli- 
cable to large flying boats. 


ol Direct Gasoline-Injection Engines 


I well remember the first direct gasoline-injection engine 
vn that I ever saw—early in 1911—on the “Antoinette” mono- 








ng plane belonging to the well-known American pilot, Latham. 
ler It was an eight-cylinder “Levavasseur” engine with several 
ar interesting features, including condenser cooling. I am of 
as the opinion that direct gasoline injection lost ground and 
ne finally disappeared in those early days, because of lack of 
ds 

2 = 
n Fig. 24—Cylinder Head Used on the “Pegasus” and the 
ng “Mercury” Engines 
im 
he technique in manufacture and because the line of least resist- 
rly ance was to make use of the carbureter, upon which so much 
of more development had been carried out in the automobile. 
ul Of recent years, interest has been revived in direct gasoline 
oh injection for aviation engines, and I realize that a considerable 
rt. amount of valuable development work has been done on 
an these lines in the United States. 
ise Experimental work on direct gasoline injection has been 

carried out by the Bristol Co. on the test bench and in the air. 
ed on behalf of the British Air Ministry; but, at present, I am 
m not at liberty to give details of the design of the fuel-injector 
a system employed. 

It would appear that the claims of better distribution would 
er be more apparent, for this system, on an in-line engine than 
on on the radial, which already has excellent distribution, and 
ine I believe there are difficulties to be overcome, particularly as 
the regards the control mechanism, if equal flexibility is to be 
up obtained, as compared with the normally carbureted engine. 
ge There seems little to choose on weight, and, although it is 

agreed that the modern aircraft carburetor has become quite 
on a precision piece of mechanism, one cannot feel that, with 
~ direct gasoline injection, there is anything to be scored on 
= the grounds of simplicity or cost. 
7a Two important factors in favor of direct fuel injection are 
a Fig. 23—Bristol Four-Valve Rocker-Mechanism the elimination of freezing and the ability of this system to 
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use hydrogenated fuels, with high knock-ratings, which 
cannot be carbureted owing to their low volatility. Freezing 
is certainly a serious problem when flying with a throttled, 
highly supercharged engine in an atmosphere of high humid- 
ity. If this problem of freezing cannot be dealt with by 
using a normal carburetor, which hardly seems to me to be 
a reasonable assumption, then, undoubtedly, we must pursue 
direct gasoline injection. But with the good distribution that 
can be normally obtained from a radial air-cooled engine 
today, I feel that more work has to be done on the whole 
fuel-injection question before a definite conclusion can be 
reached and, if the problem had been reversed and we had 
injection as the 
that 


been brought up to consider direct gasoline 
standard equipment, I cannot help feeling we should 


hail the carburetor as a simpler solution. 
Two-Stroke Engines 


I do not expect to see very serious competition from the 
two-cycle principle during the next ten to fifteen years, ex- 
cept in conjunction with a compression-ignition or Diesel 
type of engine. Personally, I do not view the possibilities of 
the normal two-stroke gasoline engine favorably, owing to 
cooling problems, low efficiency, fuel wastage and the like, 
although I feel that a supercharged direct-gasoline-injection 
version of the two-stroke engine might conceivably possess 
advantages worth exploiting, as the scavenging could be 
achieved with air only and fuel wastage reduced. 

One of the most serious problems of the air-cooled two- 
stroke engine is that of cooling. On some of the designs 
recently submitted to my company for criticism, cooling has 
been the important factor which has prevented the proposition 
from being attractive. 


Sleeve-Valve Mechanism 


I am one of those who believe that the poppet valve is still 
with us, because of the immense amount of development 
work that has been devoted to it. Even so, with the trend of 
design of aircraft engines, the poppet valve and its seat are 
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Fig. 25 — Types of 

Bristol Reduction 

Gears for Radial Air- 
Cooled Engines 





steadily becoming more expensive and complicated, as already 
outlined in this paper. I believe that, if only the same devel- 
opment had been given to the sleeve valve, our engines 
today would be of superior performance and cheaper manu- 
Fracture. 

The sleeve valve, and particularly the single sleeve of 
Burt McCollum type, offers a number of most important 
advantages not possessed by the poppet valve. These have 
been reviewed so many times that it is sufficient to mention 
only three; (a) simplicity, (&) absence of hot spots in the 
combustion chamber, and (c) excellent valve diagrams facili- 
tated by the rapid opening and cut-off obtainable. 

During the last six years the Bristol Co. has carried out 
an extensive research on the single sleeve-valve for air-cooled 
aircraft-engines, on behalf of and with the collaboration of the 
British Air Ministry. Some 1500 hr. have been completed 
on a single cylinder, and Fig. 31 shows one of the cylinders 
and sleeves used on the single-cylinder development. Recently, 
a complete nine-cylinder sleeve-valve radial air-cooled engine 
called the “Perseus,” shown in Fig. 32, was submitted to an 
entirely satisfactory 1oo-hr. official-type test. At present, it is 
not permissible to go into the technical details of this engine; 
but it is interesting to note that the test was carried out 
without any maintenance or adjustment, without even remov- 
ing the spark plugs during its whole test, and with a lower 
fuel and oil consumption than has ever been achieved on a 
corresponding poppet-valve engine. As a result of this devel- 
opment work on the single sleeve-valve for air-cooled aircraft 
engines, it is considered that: 


(1) Greater all-round thermal efficiency can be obtained 
than with the overhead poppet valve. 

(2) For a given cylinder capacity, approximately one com- 
pression ratio higher can be used with the sleeve valve than 
with the overhead poppet valve, with any given octane fuel. 

(3) Correspondingly, in case of emergency, a lower grade 
of fuel can be used with any given compression ratio than 
with the poppet-valve engine. 
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(4) Lower fuel and oil consumptions have been obtained 
than with the corresponding poppet-valve type. 

(5) Lower cost of manufacture than with the corresponding 
poppet valve type has been attained. 

(6) It has greater scope for large production with unskilled 
labor. 

(7) The materials are more easily obtained. 

(8) The maintenance costs are considerably lower. 

(9) It is more able to stand ground-boosting. 

(10) The cooling and cowling problems are easier. 
(11) The lower exhaust-ring temperatures, combined with 
sleeve-valve operation, tend toward less fire risk. 

It is considered that there is a great future for this type 
of valve operation for the air-cooled aircraft-engine, and the 
complete absence of normal maintenance work makes it 
considerably attractive for civil work. 


Obtaining Maximum Thrust-Efficiency from 
Available Brake Horsepower 


It has been estimated for some time past that improved 
take-off and cruising range could be obtained from existing 
types of aircraft if some means of altering the propeller-shatt 
gear-ratio, or changing the pitch of the propeller itself, could 
be introduced by the pilot at will, and some development has 
proceeded along these lines. 

I realize that this problem does not strictly come within 
the purview of this paper, because it is aerodynamic rather 
than thermodynamic; but I propose touching on it, as I hold 
the view that, if adequate reasons exist for either or both 
ot these changes being introduced into the power-transmission 
section of an aircraft, then they have been far too long 
coming to fruition, and that one of the most important 
directions in which they can be speeded up is by having the 
aircraft designer instruct the engine maker as to his aero- 
dynamical requirements and then letting the engine maker 
endeavor to develop the device from a mechanical stand- 
point. Up to the present, these problems have lain in “no- 
man’s land”—between the aircraft and the engine sides; 
hence, some of the long-drawn-out agony of their develop- 
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Fig. 26—Cylinder Diagrams Showing “Bottle-Necking” 





Fig. 27—Piston with Three Gas Rings and Two Scraper Rings 


ment, and I submit that until such devices are built into the 
engine and made part-and-parcel of the engine design they are 
not likely to prove to be a practical solution. Perhaps these 
remarks apply more aptly to England than to the United 
States, where I realize that a great deal of serious work has 
been done on the development of the variable-pitch propeller. 
The problem can be divided into two classes; (1) multi-speed 
gear and (2), variable-pitch propeller. 

(1) While at one time I had hoped that the multi-speed 
gear would be worth while on such types of heavily loaded 
aircraft as flying boats and the like where take-off is extremely 
critical, even though it might not be the ultimate solution, 
an investigation into the possible improvements in perform- 
ance with a multi-speed gear and supercharged engine showed 
an increase in thrust horsepower for take-off of the order of 
6 to 7 per cent. Different gear-ratios also would be required 
for varying installations. The weight of the two-speed and 
operating gear would be of the order of 50 to 60 |b. and, after 
further consideration, the variable-pitch propeller seems to 
offer so many more advantages that it was decided not to 
proceed with the solution of the multi-speed gear. 

(2) Doubtless, in time, variable-pitch propellers will be 
standard equipment and will be marketed with the engine. 
Broadly speaking, these propellers may be divided into four 
main types; (a) automatic, (4) controllable pitch, (c) gov- 
erned pitch, and (d) governed speed. 

I suggest that the ultimate solution may be of the con- 
trolled-speed type, from which it is estimated that the take-off 
will then be improved by 20 to 30 per cent, according to 
the degree of supercharge; the increase in initial rate of climb 
by from 30 per cent upward according to the rate of super- 
charge; and the maximum speed and range by from 4 to 8 
per cent in cases where, with the fixed-pitch airscrew, 
maximum speed has had to be sacrificed to obtain satisfactory 
take-off. 

There is no doubt that American designers have taken far 
more practical interest in the variable-pitch propeller than 
has been the case in England and in Europe and are nearer 
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a satisfactory solution, although, to date, most of the work 
has, I understand, been carried out on ungeared engines. All 
high-powered engines in England are geared, and have been 
so for the last few years, and I am inclined to believe that 
the design of propeller for geared engines will necessitate a 
departure from the normal light-alloy blade, which is in com 
mon use in the United States, on the score of weight; and | 
should be interested to know what progress has been made in 
the United States with magnesium or hollow-steel blades for 
variable-pitch propellers. 

The conditions imposed on the engine by the use of the 
variable-pitch propeller will be more severe than those extant 
at the moment, especially on the air-cooled engine, and further 
development will be necessary to enable the engines to stand 
up satisfactorily to the more arduous conditions. In view of 
the conditions just outlined, I feel that type-test conditions 
in England and in Europe will have to be modified, and it 
is possible that engine ratings will have to be reviewed. 

Development of Aircraft-Engine Material 

The development of suitable material for aircraft-engine 
manutacture is an interesting and important problem; but, 
here again, I am afraid we cannot expect any very startling 
developments. Rather shall we see a gradual change and 
improvement. 

The line of air-cooled aircraft-engine development that | 
have advocated points to smaller cylinders, higher output 
per unit volume, higher rotational speed and the like. These 
features demand a very stiffly constructed engine. I believe 
I am right in saying that, when we have developed these 
engines, we shall be ready for the steel makers to give us a 
better class of steel. 

Suitable hardening of highly stressed parts increases the 
fatigue range, and chromium-molybdenum steel, nitrogen 





Fig. 28 (above)—Nose- 
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Table 2—Comparative Physical Properties of Magnesium and Aluminum Alloys 


Creep 


Maximum Elonga- Strength“ 


Stress, Lb. tion, Lb. Per Sq. 

Modulus Per Sq. In. Per Cent In. at 250 Deg. 

Specific Proof Stress, of (Mini- (Mini- Brinell Cent. (482 

Alloy Gravity Lb. Per Sq. In. Elasticity mum) mum) Hardness Deg. Fahr.) 
Cast Magnesium Alloy 1.80 11,000 to 13,500 6.2 < 10° 27,000 6.0 5to 60 425 
Cast Copper-Aluminum Alloy 2.80 22,500 10.5 < 10° 28.000 4.0 60to 80 4500 
Forged Magnesium Alloy 1.82 18,000 to 22,500 6.5 x 10° 33,500 5.0 65to 70 540 
Forged Copper-Aluminum Alloy — 2.80 49,500 10.5 x 10' 60,000 10.0 120 to 160 5600 

6 Sarese corresponding with creep rate at the end of 40 days of 0.00001 in. per inch per day. 


hardened, as referred to in a previous section of this paper, 
has an extremely good fatigue range. Perhaps more important 
than anything else is the cleanliness of aircratt-engine steel. 
I think the steel makers in England have, during the last 
few years, realized the importance of this fact to aircraft- 
engine manufacturers, and some work is being done along 
the lines of improving the manufacture of steel for aircraft- 
engine purposes, but enough has not yet been accomplished. 

In the continual search for means whereby to reduce the 
weight per horsepower of aircraft engines, much research 
work has been carried out on light alloys, with varying 
results. I am a very strong believer in light-alloy forgings tor 
aircraft engines, and hope to see the day when castings are 
eliminated from all stressed light-alloy parts. The Bristol Co. 
was the first maker of aircraft engines to employ forged 
crankcases and forged cylinder heads. At present, in addition 
to these components, all its engines have forged reduction-gear 
housings, pistons, and a number of other small components 
are made from forgings. 

In assessing the value of a non-ferrous light alloy for 
aircraft engines, it is most important to consider the strength 
of these alloys at elevated temperatures; because, if one only 
considers the physical properties of the material under review, 
at normal temperatures, one is often led entirely astray. When 
selecting a new light-alloy material for any future design 
of aircraft engine, it is the custom of the Bristol Co. to 





consider carefully the creep stress of the material concerned, 
and a considerable amount of valuable research work is 
being carried out, in England, by the National Physical 
Laboratory, and High Duty Alloys, Ltd., on this subject. 

Among light alloys, those of magnesium naturally assume a 
prominent position owing to their extremely low specific 
gravity, which is of the order of 1.8 as compared with 2.8 
of the aluminium-base alloys of the duralumin family. A 
tabulation of the physical properties of cast and forged mag- 
nesium alloys, in comparison with two of the well-known 
aluminum-copper series, is shown in Table 2; from this, their 
relative values for certain purposes can be seen. 

The results obtained with cast magnesium alloys, where 
scantlings are cut, are disappointing, and, in certain circum- 
stances where stiffness is not essential, it has been found 
possible to produce as light or lighter castings in aluminum 
alloy than in magnesium alloy. On certain other parts of the 
engine, where stiffness demands a fairly good section, such as 
the rear cover, blower casing and the like, magnesium can be 
used with success. It is, however, still difficult to forge, and 
the forging must be carried out in easy stages because too 
vigorous forging has a detrimental effect on the crystallo- 
graphic structure. 

The Bristol Co. has not had success with magnesium forg- 
ings for crankcases. No actual failures have occurred, but 
distortion, flaking on the faces, loosening of studs and so 





Fig. 30—The Bristol “Phoenix” Nine-Cylinder Radial Air-Cooled Aircraft-Engine 
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forth, have clearly brought out the very low strength of this 
material at elevated temperatures. 

Magnesium possesses one important advantage when used 
for small housings of auxiliary drives, inasmuch as it pro- 
vides better bearing qualities than duralumin and hardened 
shafts may be run in it without bushes. 

A considerable amount of research work is going on with 
magnesium alloys and, seeing the unbounded available sup- 
plies of this material, I feel that we may reasonably expect 
to see a considerable advance in the physical properties of 
magnesium alloys during the period under review, together 
with improved technique in the manufacture of forgings, and 
their general employment in aircraft-engine manufacture. 

Another metal which is attracting some attention at the 
moment is beryllium, the specific gravity of which is a little 
higher than that of magnesium alloy; namely, 1.93. The 
commercial supplies of beryllium are at present on nothing 
like the same scale as magnesium; hence, even when the 
technical difficulties are cleared away, we are not likely to 
be able to look upon this material seriously for aircraft-engine 
manufacture. When alloyed in small quantities with certain 
heavier materials such as copper, however, it gives remarkable 
hardening qualities together with increased resistance to cor- 
rosion, and it is along these lines that we must expect value 
from beryllium during the period under review. 


Summary of Important Factors Governing 
Aircraft-Engine Design 


To sum up, therefore, we find that the most important 
factors governing the design of air-cooled aircraft-engines 
during the ten to fifteen-year period under review, fall under 
the following headings: 

(1) That, short of some entirely revolutionary discovery, 
the bulk of aircraft engines for sport, for civil work and for 
general-purpose military-aircraft, will remain electric-ignition 
gasoline-engines of the four-cycle type, retaining pistons, 
cranks and connecting rods. 

(2) That better-quality fuels will be employed on aircraft 
engines, permitting increase in compression ratio, brake mean 
effective pressure and fuel economy. 
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Fig. 31— Cylinder 

and Sleeve of the 

“Perseus” Engine; 

Single Cylinder- 
Unit 





(3) That present-day engines will be looked upon as bulky, 
cumbersome and altogether too large for their power output, 
and we shall find that aircraft will be putting up better 
performances with engines of considerably less swept-volume 
than those employed today. 

(4) That all aircraft engines, even of the sports type, will 
employ some sort of blower. Military engines will use a 
high supercharge to restore and maintain power to con- 
siderable heights, while civil engines will use a blower of 
lesser compression ratio to restore normal power to, say, 
moderate heights. 

Military aircraft requiring engines maintaining power to a 
considerable altitude will eventually have to use a multi- 
stage centrifugal-blower, with inter-coolers, and, if this does 
not fill the bill, we may go back to the exhaust turbo-com- 
pressor; but, with the recently introduced enriching device 
for take-off, the present rate of supercharge, giving a rated 
altitude of 15,000 ft., may suffice for some considerable period 
as it is quite likely that it will be found that the present 
supercharged military engine is ahead of some of the equip- 
ment of the aircraft. . 

(5) That both direct-air and liquid cooling will be used, 
but we may expect a tendency to increase the field of air 
cooling and that this type of cooling will predominate. 

(6) That with the general increase in efficiency of aircraft 
engines and the general use of supercharging, important 
alterations and developments will be required in cylinder 
design. 

(7) To meet the demand of output from a smaller volume, 
it will be necessary to increase considerably the crankshaft 
rotational speed, and modifications will have to be made in 
the design of crankshafts, bearings and valve mechanism, 
while there is a possibility of the poppet valve being super- 
seded altogether. If, however, the poppet valve is retained, 
additional technique and expense will have to be incorporated 
into the manufacture of this component. 

(8) That all engines of nine cylinders or more will be fitted 
with reduction gearing to the propeller shaft, and the higher- 
powered engines will employ ratios greater than 2:1. 

(9) That for certain types of aircraft a variable-pitch 
propeller will be standardized; but, to achieve practical re- 
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sults, it is absolutely essential that this device should be 
incorporated and built into the design of the engine. 

(10) That the general tendency of military-engine design 
demands a more severe type-test procedure than at present, 
and that an appreciable period of the type test should be 
occupied in running at a maximum number of, and in 
excess of a maximum number of, revolutions per minute. 
That civil-type tests should be run continuously at a maxi- 
mum number of revolutions per minute. 

(11) That within the period under review the necessity 
will arise for a much larger aircraft power-unit; and, that 
when this matures, it probably will be of the two-cycle 
compression-ignition type. 

The most likely sizes of aircraft powerplant are tabulated 
in categories. These are: (a) sports and training, light-type 
engine; (4) small civil-type engine; (¢c) medium civil-type 
engine; (d) military and air-liner-type engine; (e) large mili- 
tary-type engine; and (f) large flying boat and large air-liner- 
type engine. 


Category (a)—Light-Type Engine 


For this type of engine, air-cooling is supreme and I believe 
that it will remain so. The question of price is of paramount 
importance. Owing to a combination of factors, such as 
ease of production, low first-cost and maintenance, ease of 
cooling of small cylinders, narrow bodies and so forth, the 
four-cylinder in-line engine up to 130 ‘hp. seems to be the 
most suitable compromise and I believe that it is likely to 
remain so. The average capacity of this engine at present 





Fig. 32—The “Perseus” Nine-Cylinder Sleeve - Valve 
Radial Air-Cooled Engine 





Four-Cylinder 130 Hp. Inverted 
“Gipsy-Major” Engine 





Seven-Cylinder 140-Hp. Arm- 
strong - Siddeley “Genet-Major” 


is approximately 6 to 7 liters (366 to 427 cu. in.), and I think 
we ought to aim at reducing this by 30 per cent. 

Fig. 33 shows a composite-scale picture of the four-cylinder 
130-hp. inverted “Gipsy-Major” engine, the 140-hp. seven- 
cylinder Armstrong-Siddeley “Genet Major,” and the 155-hp. 
six-cylinder-in-line Napier “Javelin.” The “Javelin” engine 
recently produced by the Napier Co., embodies some interest- 
ing features for air-cooled in-line engines, such as an over- 
head camshaft, modern cylinder-finning and the like. 

For several reasons the six-cylinder engine is extremely 
attractive when we get to the top of the scale of this 
category; but, seeing that we are discussing the very cheapest 
aircraft power-unit possible and considering the extra length 
and weight of the crankshaft and crankcase, I doubt whether 
we can afford the weight and cost of this type. I think, 
therefore, that we shall see the four-cylinder engine a healthy 
competitor in this class for some time to come and that, when 
one has to leave the simplest form of four-cylinder-in-line 
engine, I am in favor of the radial as typified by the Arm- 
strong-Siddeley “Genet Major.” This engine has a 7.3 liter 
(445-cu. in.) capacity swept-volume and develops 130 hp. at 
2200 r.p.m. 

In this category, for powers up to 150 hp. and where 
prime cost is of such vital importance, I expect to see some 
determined effort made to break new ground, and we may 


quite possibly see a two-stroke direct gasoline-injection engine 
in this class. 


Category (b)—Small Civil-Type Engine 


There seems to be considerable interest in Europe in the 
small economical twin-engined passenger machine carrying 
eight to ten passengers. If this type of civil aircraft becomes 
popular, the small civil-type engine of 200 to 225 hp., with 
its low first-cost and maintenance, will become a really impor- 
tant category. I feel confident that it will be air-cooled, and 
[ believe the most happy solution to be a nine-cylinder 
radial. 

Some 18 months ago the Bristol Co. investigated such a 
type of engine, and Fig. 34 shows the layout of the six types 
reviewed; that is, (1) The nine-cylinder air-cooled radial, (2) 
the 16-cylinder double-octagon engine, (3) the six-cylinder 
inverted engine, (4) the six-cylinder horizontal engine for 
fitting into the leading edge of a thick wing, (5) the seven- 
cylinder “Z’’-crank engine, and (6) the nine-cylinder “Z”- 
crank engine. 





Six -Cylinder-In-Line Napier 
“Javelin” 155-Hp. Engine 


Engine 


Fig. 33 
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F ig. 34—Comparative Layout of Air-Cooled Engines 
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Fig. 35—Pratt & Whitney “Wasp Junior” Engine 

Quarter-scale models of these different engines were mad 
and fully investigated in the Bristol Co.’s wind tunnel from 
the viewpoint of drag, mounting, cowling and accessibility 
of installation, while the company’s engine department in 
vestigated the design of these six engines as to cooling 
possibilities, weight, cost of manufacture and the like. 

It is interesting to note that, taking into consideration all 
factors, the nine-cylinder engine came out best; further, that 
the “end-on” six-cylinder engine so much discussed from time 
to time as a low-drag type, showed up very badly indeed 
owing to wing interference. I feel that this type of engine 
is likely to be an important category in England, and will 
finally settle down to be a nine-cylinder air-cooled radial of 
5 to 6liter (305 to 366-cu. in.) capacity. 


Category (c)—Medium Civil-Type Engine 


This category of engine of approximately 350 to 400 hp. 
and 16-liter (976-cu. in.) capacity has, in the past, been 
almost exclusively employed on civil work, and will con 
I think this 
type of engine will continue to be air-cooled, and that a 
nine-cylinder radial offers the most promising solution. The 


tinue to hold an important position in this field. 


advantages of the single-bank radial in regard to simplicity 
of manufacture, accessibility, maintenance, cooling, stiffness, 
and light weight afford, in my opinion, definite advantages 
over and above the multi-bank type. 





Fig. 36—The Napier “Rapier” Engine 
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Fig. 35 shows the Pratt & Whitney “Wasp Junior” engine, 
which is a very fine example of this type. Here again I think 
we shall probably see the swept volume reduced to about 8 
to g liters (488 to 549 cu. in.), a considerable increase in 
rotational speed of the crankshaft, possibly a change in the 
valve-operating mechanism, and certainly the introduction of 
airscrew reduction-gearing. I am of the opinion that this size 
of engine, in highly supercharged form, may prove to be an 
important military type in the event of the introduction of 
twin-engined fighters. 

Fig. 36 shows two views of the Napier “Rapier” 16- 
cylinder four-bank in-line air-cooled engine, typical of this 
latter category. This engine, designed by Major Halford, is a 
bold attempt to produce a high performance air-cooled engine 
running at high speed and with a large output per unit 
volume. Fig. 37 shows two views of the Armstrong-Siddeley 
“Serval” 1o-cylinder radial engine which typifies the double 
bank school of thought. 


Category (d)—Military and Air-Liner Type of Engine 


Under this heading—the 600 to 7oo-hp. engine for general 
military and air-liner purposes—I believe the air-cooled engine 
will continue to have a wide field of operation. 

Fig. 38 shows an example of the Bristol “Pegasus” engine 
American Wright “Cyclone” 


by the side of the engine, 





Fig. 37—The 


Armstrong-Siddeley “Serval” Engine 


shown at the Paris Salon in December, 1932. My audience 
may feel that I am somewhat prejudiced towards the nine 
cylinder engine. This is almost unavoidable, but I arn con 
vinced there is a great deal in favor of this engine, and it 
still has a considerable life in the aviation world. It is lighter 
and more easily cooled than the multi-row air-cooled engine. 
It is much stiffer in construction and is better from a 
production and maintenance standpoint and, although | 
realize that, as powers go up, more than one row must be 
laced for large air-cooled radial engines, | recommend that 
we stick to the single-row radial as long as possible and that 
the number of rows of cylinders should be kept down as 
low as possible. Distribution is certainly easier with this 
type, and with the increase of speed that has been achieved 
recently with the nine-cylinder radial engine difficulties of 
torque recoil and rough running have been eliminated. Recent 
development work goes to show that, as the speed of crank- 
shaft rotation can be brought up to 2800 r.p.m., satisfactory 
results can be obtained from powers of 700 hp. and more. 
This American engine made a very good impression at 
the Paris Salon, and a comparison of the English and 
American train of thought on these two identically similar 


types is interesting. The English engine is of smaller capac- 
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Fig. 38—The Bristol Co.’s “Pegasus” Engine (Left) 
Compared with the American Wright Co.’s “Cyclone” 
Engine (Right). 


ity than that of the American by about 1 liter (61 cu. in.). 
The power and specific weight, based on a similar octane-value 
fuel, are not very different. The English engine has a forged 
head with four valves, with a maximum crankshaft speed of 
2300 r.p.m., a reduction gear to the propeller shaft of 2 to 1, 
and usually employs a two-bladed wooden propeller. The 
American engine employs a cast head with two large valves, 
with a maximum crankshaft rotational speed of 1950 r.p.m. 
I understand that it does not usually incorporate gearing, 
and almost exclusively employs a metal airscrew. It will be 
interesting to see how these two similar types of engine 
develop. The American engine, with its two large vaives and 
no gearing, and, consequently, undamped crankshaft, is 
probably nearer the end of its tether on crankshaft speed. 
The English engine, with four valves and smaller cylinders, 
will have to pursue the line of higher crankshaft speed. It 
is worth noting that a very considerable amount of develop- 
ment work has been carried out on this engine at a higher 
number of revolutions per minute than those at which the 
engine was originally type-tested and put into production in 
the Autumn of 1931; and the new series of “Pegasus” engines, 
just coming into production, has maximum speeds of 2530 
and 2760 r.p.m. It is probable that, during the period under 
review, we shall see engines of this type and approximately 
20-liter (1220-cu. in.) capacity running at over 3000 r.p.m., 
but I expect to see the push-rod valve-mechanism disappear. 

Category (e)—High-Efficiency 850 to 950-Hp. 
Military Engine 


Under this heading, I believe that the air-cooled engine will 
hold an important position. I realize that there is a strong 
school of thought, both in England and the United States, in 
favor of the multi-row engine, but I feel that if the single- 
bank radial is developed along proper lines it may maintain 
its position even in this category, for the time being, for 
certain types of aircraft. 

From the many inherent advantages of the nine-cylinder 
radial engine, upon the score of simplicity, stiffness, low 
weight and low cost of maintenance, I am extremely loath to 
leave this type, even for such large powers as in this 
category, unless absolutely necessary. It is felt that, if engine 
speed can be suitably increased, the difficulties associated with 
the torque recoil of a high-power low-speed nine-cylinder 
radial may be dismissed, and it is possible that certain 


variations of the nine-cylinder type may survive in this cate- 
gory for the next few years. 

From experimental work that the Bristol Co. has been 
carrying out during the last two or three years, I am con- 
vinced that it is important to keep to a minimum the number 
of rows of cylinders for air-cooled cylinders operating at high 
crankshaft-revolutions and with high supercharge; and that 
any attempts to draw comparisons from existing in-line light 
airplane engines are entirely erroneous. I am not in favor of 
the in-line 12-cylinder, nor the in-line 24-cylinder, for this 
category. Experimental work by the Bristol Co. has shown 
that it is extremely difficult to cool supercharged cylinders, 
more than three in line, even when of comparatively small 
bore, at the low wind-speeds that must be faced in fully 
cowled installations. It would appear that the 12-cylinder 
and 24-cylinder in-line air-cooled engines introduce all the 
disadvantages of liquid-cooled engines in respect to cost, 
maintenance, weight and lack of stiffness of the crankshaft 
and crankcase. Direct-cooled cylinders require exactly the 
same weight of air to cool them efficiently, whether disposed 
radially or in-line. When in-line, they must be suitably spaced 
and baffled, and are more prone to be upset by varying 
cooling conditions in different installations. 

Fig. 39 shows the Armstrong-Siddeley “Tiger” engine of 
32.7-liter (1994-cu. in.) capacity, which is a good example of 
the modern double-bank English radial air-cooled engine. 

Fig. 40 shows the French “Gnome K-14” engine of 38.6- 
liter (2360-cu. in.) capacity, which is an example of a double- 
row radial engine of even larger capacity. 

It is my opinion that, if the air-cooled engine protagonists 
are going to hold the field against the liquid-cooled engine 
in this category, where high efficiency will count more than 
in other types of aircraft engines and light weight, small 
diameter and low specific fuel and oil consumption are of the 
utmost importance, neither the staggered radial, nor the mulkti- 
bank in-line air-cooled engine is the ultimate solution. | 
favor instead the double-bank in-line engine, as first seen in 
the design of the Curtiss “Chieftain” some years ago. This 





Fig. 39—The Armstrong-Siddeley “Tiger” Engine. 


This is & good example of the modern double-bank Eng- 
lish radial air-cooled engine. 
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layout lends itself to the use of both sleeve and overhead 
camshaft valve-gear, which will be necessitated if considerable 
increase of speed is to be satisfactorily employed, and also 
enables a really stiff crankcase-construction to be attained, 
which is a very difficult solution on the big staggered radial. 
Extra stiffness and efficient valve mechanism will be neces 
sary, with the increase in speed, to produce the type of engine 
that is required under this category. I visualize, therefore, the 
double-bank in-line air-cooled engine of about 25-liter (1525 
cu. in.) capacity as the ultimate solution for this category. 


Category (f)—The Large 1200 to 1400-Hp. Engine 


Finally, with regard to the really large powerplant for 
projected heavy marine and civil aircraft, | am afraid that | 
have no picture from which to draw upon my fancy, but 
I believe that this engine will come into being within the 
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Fig. 40—The 
French 
“Gnome K- 
14” Engine. 


Compared 


with the 
English 
“Tiger” En 
eile shown 
in Fig 59, 
this is an ex 
ample ol a 
double row 


radial engine 
ofeven larger 
capacity 


period under review. I think that it will be a two-stroke 
compression-ignition or Diesel air-cooled engine, having a 
large swept volume and probably a 60 to 70-liter ( 3660 to 
4270-cu. in.) capacity. I would suggest a normal power of 
1200 to 1400 hp., and the engine must be capable of maintain- 
ing a continuous cruising power of 1000 hp. at low consump- 
tion, say at 0.36 lb. per b.hp. per hr. Such an engine must 
be installed right, away from the cabin, where any vibration, 
noise, or fuel creep, would not be noxious, and it must be 
capable of running long periods without maintenance. 

I am afraid these notes provide only a very sketchy view 
of possible aircraft engines for the future, but I hope they 
will provide some food for thought. I wish to thank the 
British Air Ministry and other Constructors for their permis- 
sion to make use of certain data and to exhibit pictures of 
their products. 


Discussion of Fedden Paper 


Engine Design Influenced 
by Synchronous Vibration 
—S. R. Puffer 


General Electric Co. 


result of considerable experience 


A a with centrifugal 
superchargers on American engines, I quite agree with 
Mr. Fedden that supercharging to give an appreciable amount 
of ground boosting as well as maintenance of the same in 
duction-pipe absolute-pressure at an appreciable altitude is a 
development which will be given increasing attention. Such 
a two-purpose supercharger can be arranged in several ways. 
It is to be noted that the supercharger design must be ar- 
ranged to execute each of the purposes with good efficiency. 
A design which merely gives an efficiency of 65 to 70 per cent 
at some condition or other will not suffice, and the impeller 
and diffuser angles and passages must be carefully designed 
to execute both purposes best. 

The simplest design is the single-speed geared-supercharger 
throttled at ground level to maintain the maximum safe in- 
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Mr. 


Fedden gives a comparison of such an arrangement with a 


duction-pipe pressure and opened-up wide at altitude. 
two-speed geared-supercharger which presumably would have 
some sort of gearshift and clutch so that the speed could be 
changed in flight, and having an additional weight of 35 lb. 
It would be interesting to have an illustration and description 
of this gearshift and clutch given, and a statement a: 
far it has been tried. 


; to how 


The single-speed supercharger with throttling at ground 
level, if designed efficiently, is, however, a fairly satisfactory 
solution of the problem for moderate altitudes and need not 
compare so unfavorably with the two-speed outfit as in Mr. 
Fedden’s estimated figures for take-off and flight with the 
“Pegasus” engine. Presumably, to make a direct compari 
son, Mr. Fedden’s estimated ground-level performance was 
made with the same induction-pipe pressure in both cases, and 
such as would be safe for continuous operation near sea level 
with the lower speed of the two-speed case. However, this 
condition of an exact test is usually never exactly adhered to 
in actual flights, and when there is a necessity for quick 
take-off or quick climb with a single-speed supercharger, the 


pilot can easily keep the throttle open a little wider than 
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necessary for exact constancy of absolute pressure, but not 
open wide-enough to start detonation. This increases the 
brake mean effective pressure of the engine slightly for a 
short period. I know that American engines do not, and am 
quite certain that the “Pegasus” engine will not, fall apart 
under such circumstances. 

However, for the higher altitudes, there is no doubt an 
advantage with the two-speed design, and it is already being 
considered in this country. A two-stage supercharger is also 
being given consideration for a number of reasons, and it can 
be arranged to secure definite advantages in connection with 
the two purposes mentioned. 

The matter of designing superchargers so as to meet efh- 
ciently these two purposes of securing performances at ground 
level, and also at altitude, may also assume importance for 
commercial planes which will probably fly at increasing alti- 
tudes to secure the advantage of lowered air-resistance. This 
might even go so far as to make it necessary for the super 
charger to assume the additional function of supplying air to 
closed cabins. This added function becomes more feasible 
with the development of fuel-injection engines, where the 
air discharged from the superchargers is free from fuel. 

Mr. Fedden mentions the necessity for avoiding restric 
tions, which is also emphasized in a paper by R. F. Gagg 
and E. V. Farrar, of the Wright Aeronautical Corp. It is 
to be noted that the remarks in both papers apply not only 
to restrictions at inlet but to all other passages as well, in- 
cluding discharge passages. 

Mr. Fedden outlines problems of selection of material and 
design of parts with increasing engine speeds. An additional 
problem can be added to those he lists; namely, that of syn 
chronous vibration when a crankshaft, impeller blade, con- 
necting rod or other part, has a natural period in synchronism 
with some period normally existing in the engine. The part 
then vibrates at the synchronous period and soon fails. This 
problem has been encountered in turbines and centrifugal 
compressors for stationary service, and satisfactorily solved. 
No doubt Mr. Fedden has encountered similar problems in 


his engines, and will, in the future, as speeds are increased to 
those he foretells. 


Merits of Poppet Valves 
and Sleeve Valves Cited 


—Otto M. Burkhardt 


Thompson Products, Inc. 


HIS paper is so exhaustive that one associated with the 
manufacture of poppet valves cannot take lightly Mr. 
Fedden’s remarks about doing all he could to displace the 
poppet valve. It is a fact that, at present, the poppet valve is 
subject to considerable criticism for some occasional difh 
culties which are attributable to the linkage operating the 
poppet valve and not the poppet valve itself. Its breathing 
capacity is quite sufficient when proper cam contours are 
used. This is borne out by a paper by Ford L. Prescott, of 
the Army Air Corps. 
About sleeve-valve engines not having received the same 


attention as poppet-valve engines, if such is the case, this is 


obviously not because the sleeve valve was neglected but 
because the sleeve valve gave difficulty when the poppet valve 
was successful. Slide valves were known long before the 
internal-combustion engine was known. The first internal- 
combustion engines built were built with slide valves. They 
were dropped in favor of the much superior poppet valves. 
Sleeve-valve engines of the double and the single-sleeve type 
have been known since 1910; that is, for 23,years, and con- 
siderable sums have been spent in developing them. 


Inefficiency of Turbine 
and Compressor Elements 


—S. A. Moss 


General Electric Co. 


ECAUSE of my close connection with the manufacture 

of the exhaust turbo-compressor for many years, I could 
of course be expected to agree with Mr. Fedden that it has 
been unduly condemned in Great Britain. In the United 
States, the exhaust-driven supercharger has had use for many 
years, and this use is slowly increasing. 

The difficulties with design and materials which Mr. Fed- 
den cites have been overcome with reasonable satisfaction. 
Another difficulty which had to be overcome was inefficiency 
of the turbine element and the compressor element. If both 
of these elements are not efficient, when the supercharged 
engine is flying at altitude, the pressure in the exhaust mani- 
fold and in the chamber supplying the nozzles of the turbine 
will be above normal sea-level pressure, and the pressure pro- 
duced by the centrifugal compressor at the engine inlet-valves 
will be below normal sea-level pressure. Then, during the 
overlap period at the end of the exhaust stroke and the begin- 
ning of the inlet stroke, when both inlet and exhaust valves 
are open at the same time, there will be a higher pressure in 
the exhaust manifold than in the inlet manifold, so that the 
pressure of the exhaust gases within the cylinder will be 
appreciably higher than the pressure in the inlet manifold. 
This will mean that a fresh charge cannot enter the cylinder 
until the piston has gone a sufficient distance along the inlet 
stroke so that the residual exhaust gases are finally expanded 
to a pressure below the pressure in the inlet manifold. This, 
of course, appreciably decreases the amount of charge which 
enters the cylinder. In fact, in some conditions, it is even 
possible to have the pressure of the residual exhaust gases 
within the cylinder so high that some exhaust gases will even 
pass into the inlet manifold and thereafter pass back into 
the cylinder before a new charge can enter. All of this appre- 
ciably decreases the amount of power which the engine de- 
livers at altitude. 

With the efficiencies of turbine wheel and centrifugal com- 
pressor which are now attained in the United States, the 
pressure in the inlet manifold is higher than the pressure in 
the exhaust manifold, and the difficulties cited do not occur. 
It has been found possible abroad to obviate these difficulties 
by the use of a divided exhaust manifold; but, with proper 
efficiencies, this is not necessary. However, it is expected that 
the use of such a manifold will give still further improvement 
in performance. 
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Apparatus for Determining Load-Carrying 


Capacity of Extreme-Pressure Lubricants 


B , 


~ 


NE of the most important phases of the problem 
of extreme-pressure lubricants is the development of 
laboratory apparatus and test methods for the deter- 
mination of those characteristics of a which are 
Important char- 
acteristics of an extreme-pressure lubricant are load-carrying 


lubricant 
significant as regards service performance. 


capacity, stability, tendency to cause or prevent wear, and 
to corrode. 


The work done to date at the U. S. Bureau of Standards 


1 Pubiication approved by the Director of 
the U. S. Department of Commerce. 

2 Bureau of Standards, Washington, D. C. 

8 Load-Carrying Capacity of Extreme-Pressure Lubricants, by S. A 
McKee, E. A. Harrington and T. R. McKee; see S.A.E. Journal 


1933, pp. 217-223 


the Bureau of Standards of 


June, 


S. A. McKee’, F. G. Bitner® and T. R. McKee* 


on this problem in cooperation with the S.A.E. Lubricants 
Research Subcommittee has been confined chiefly to the 
development of a suitable laboratory apparatus for the deter- 
mination of load-carrying capacity. As a start on this work 
a study was undertaken of the performance of four of 
the test machines already developed for this purpose when 
operated with nine representative lubricants. The results 
of this investigation previously reported* consist of (1) data 
on load-carrying capacity for the nine lubricants when tested 
in each of all four machines, using the procedures recom- 
mended by the respective manufacturers, and (2) 


\ 2) data 
showing the effect of speed and temperature upon the load- 
carrying capacity of a number of the lubricants when tested 


in two of the machines which were so modified that tests 





Fig. 1—Lubricant-Testing Machine, General Arrangement of Complete Apparatus 
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Fig. 2—Lubricant-Testing Machine, Details of Lower Test Roll and Its Supports 


could be made over fairly wide ranges of speed and 
temperature. 

The results of these preliminary tests indicated three 
points of significance: first, that the four machines, when 
operated as recommended by the manufacturers, did not 
rate the lubricants in the same order as regards load-carrying 
capacity; second, no set of operating conditions was found 
for each machine such that all the machines would rate 
all the lubricants in the same order; and third, no one 
machine rated the lubricants in the order of their service 
performances. Thus the design of the particular machine 
seemed to play an important part in determining the value 
obtained for the load-carrying capacity of a given lubricant 
under given operating conditions. This was indicated also by 
the fact that machines nearly alike in the design and action 
of the test pieces tended to be in closer agreement in the 
rating of the lubricants. 

In considering the design of these four machines it should 
be noted: first, that the shape and action of the test surfaces 
in all four differed markedly from the shape and action of the 
teeth in the usual types of gearing, and second, that the 
design of each was such that the ratio of applied load to 
actual pressure changed rapidly during a test run, thus 
casting serious doubt upon the comparability of the data. 

Since the lubrication of gears is one of the major applica- 
tions for extreme-pressure lubricants in the automotive field, 
it appeared desirable to attempt the development of an 
apparatus that would as far as possible simulate the action 
of gears and also maintain a constant ratio between applied 
load and actual pressure throughout the test run. Accord- 
ingly a machine of this type was constructed and the load- 
carrying capacity of a number of lubricants was determined 
with it. 

Apparatus 


A photograph of the complete apparatus is shown in 
Fig. 1. The testing mechanism consists essentially of two 





self-aligning steel rolls acting under load and so mounted 
that each may be independently driven at various speeds. 
These rolls are similar to the cups of typical tapered roller 
bearings. Their outer or working surfaces are ground to 
true cylinders and their bores or inner surfaces are ground 
on a taper. 

The test machine contains two interconnected sets of gears 
mounted on anti-friction bearings in individual oil-tight 
cases providing bath lubrication. These cases are bolted to 
a bed plate, making the test machine proper a complete 
unit. 

One of the gearboxes has a train of three gears with a 
fixed reduction of 4 to 1. This box contains the main or 
high-speed shaft of the machine. One end of this shaft is 
connected to a variable-speed driving mechanism. The other 
end is provided with a taper that fits the bore of one of the 
test rolls and a nut for locking this roll securely in place. 

The second gearbox is provided with a connection for 
driving the second test roll. This box is so constructed that 
the gears are easily interchangeable, the gears being mounted 
on the ends of the shafts by means of S.A.E. standard tapers 
and locknuts. Gear ratios of 4 to 1, 3 to 2,2 to 3and 1 to 4 
are available, the relative velocities of the two rolls being 
1 to 1, 8 to 3, 6 to 1 and 16 to 1 with the respective ratios. 
When two gears are in mesh in this box the direction of 
rotation is such that the points of contact of the two test rolls 
are moving in the same direction, thus the action between the 
rolls is a combination of rolling and sliding with all relative 
velocities except 1 to 1 where the action is pure rolling. An 
auxiliary shaft is provided for inserting a third gear in the 
train to reverse the direction of rotation of the second roll 
and obtain pure sliding action. 

The two test rolls are on parallel axes, the second roll 
being located directly beneath the one mounted on the main 
shaft. This lower roll is fastened by a taper and locknut 
to a short shaft which is supported by two journal bearings 
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mounted in a yoke. This yoke rests on a fixture provided 
with a lever for applying the load. The connection between 
yoke and fixture is in the form of a partial roller-bearing 
the axis of which passes through the center of the line of 
contact of the test This bearing provides for auto 
matic axial alignment between the test rolls. A photograph 
of these parts is shown in Fig. 2. 


rolls. 


The complete unit consisting of roll, shaft, yoke and 
fixture is supported by a knife-edge and V-slot in a rectangu 
lar container holding about 1 quart of the lubricant. The 
knife-edge is so located that the mechanical advantage of 
the lever for applying the load is 10 to 1. An U-shaped 
stop on the base of the bath in contact with both ends of a 
threaded pin in the fixture holds the lower roll in longi 
tudinal alignment with the upper roll. The threads on the 


Table 1 


Types of Lubricants 
Lubricant 
No. Classification 
l Straight Mineral Oil S.A.E. 70 
2 Mineral Oil plus Lard Oil 
3 Commercial Lead-Soap Lubricant containing non- 
corrosive Sulphur 


Lead-Soap Lubricant Free from Sulphur 


5 Commercial Lubricant containing Sulphurized 
Fatty Oil 

6 Sulphur-Chloride Lubricant (162/3 per cent 
base plus 83 1/3 per cent Lubricant No. 1) 

8 Castor Oil, U.S.P. 

9 Commercial Lead-Soap Lubricant containing cor- 


rosive Sulphur 
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pin provide for adjustment. Two spacers on the roll shatt 
placed between the ends of the lower roll and the ends of 
the journal bearings in the yoke make the longitudinal 
position of the lower roll independent of the fit of the roll 
on the taper and reduce the amount of adjustment neces 
sary with the threaded pin. 

The shaft for the lower roll is connected to the shaft in 
the gearbox by a coupling of the Oldham type. This allows 
freedom for the lower roll to take up its position in proper 
alignment. The shaft in the gearbox is fitted in a sleeve. 
The outer portion of this sleeve is threaded and a knurled 
nut engaging a pin passing through two slots in the sleeve 
and fitted to the shaft provides a means tor moving the 
shaft axially so that the Oldham coupling may be disengaged 
when it is necessary to remove the unit from the oil bath 
in order to change rolls. 

Load may be applied to the rolls either by the use of a 
scale pan and weights or by a hand lever provided with 
a thumb latch and quadrant. In the latter method a spring 
balance is introduced in the the 
With the apparatus the weight of the 


balance and the unbalanced portion of the lever arm exert a 


system to indicate load 


applied. present 
force equivalent to 10 lb. at the end of the lever and the 
pointer of the balance is set to correct for this weight and 
indicate the load. A_ practically rate of 
loading is obtained when desired by connecting a flexible 
the lever to the tool 
that the motion of 
riage is in line with the motion of the lever. 


actual uniform 


steel cable from hand carriage of a 


motor-driven lathe so located 


the car 
A wide range 
of rate of loading is obtained by using the various feeds and 
speeds of the lathe. 

The oil lever in the container is at the approximate center 
line of the lower test roll. The lubricant adheres to this roll 
and is carried up to the line of contact of the two rolls, 
the action being quite similar to that which occurs in the 
lubrication of many automotive gears. This bath also pro- 
vides for the lubrication of the journal bearings in the yoke 
and the Oldham coupling. Two electric heaters, one in the 
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Fig. 4—Curves Showing the Relation Between the Load 
at Failure and the Rate of Loading for Various Lubri- 
cants. Rubbing Speed, 470 Ft. per Min. Oil Temperature, 
100 Deg. Cent. 
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Fig. 5—Curves Showing the Relation between the Load 

at Failure and the Rate of Loading for Various Lubri- 

cants. Rubbing Speed, 470 Ft. per Min. Oil Temperature, 
175 Deg. Cent. 


base of the oil container and one of the immersion type in 
the oil itself provide means for heating the lubricant. The 
temperature of the lubricant is measured with a mercury- 
in-glass thermometer placed in the container. An approxi 
mate indication of the temperature of the upper roll is 
obtained by the use of a chromel-alumel thermocouple rub- 
bing against the main shaft close to the roll. The fixture 
for the thermocouple also forms a guard over the upper 
roll to minimize splashing of the lubricant at high speeds. 

The variable-speed driving mechanism used in the pres 
ent work consists of an electric motor, two automotive 
transmissions, and an hydraulic variable-speed transmission. 
It provides a continuous variation in speed from o to 
1750 r.p.m. 

The rolls used in the tests with this machine were made 
of a fine-grain nickel-molybdenum steel, S.A.E. 4620, hard 
ness about 65 Rockwell C. They were about 2 in. in 
diameter and '4 in. wide. 

Eight of the nine lubricants chosen by the Subcommittee 
were used in these tests. Information regarding their classi- 
fication is given in Table tr. 


Test Procedure 


Most of the tests were made with the load applied at a 
uniform rate. At the start of a test run the driving mechan- 
ism was set to give the required speed, the feed and speed 
of the lathe were adjusted to give the desired rate of loading, 
and the lubricant was heated to the desired temperature. The 
machine was then operated for a short time (about 30 sec.) 
until the speed had become constant. During this period 
the test rolls were operating under the load caused by the 
weight of the spring balance and lever arm. The lathe 
was then started and additional load applied at a constant 
rate until failure occurred or the maximum load capacity 
of the machine was reached. At the time of seizure, the 
spring balance and the e.m.f. of the thermocouple near the 
upper test roll were read, and the apparatus was stopped. 
The reading of the spring balance was taken to be pro- 


portional to load-carrying conditions of speed, ratio of 
rubbing to rolling motion, rate of loading, and lubricant 
temperature. 

With this apparatus the point at which failure occurs 
can be readily detected while the machine is running. A 
portion of the working surface of the upper roll is visible 
to the operator and at failure a definite score appears on 
this surface. Also, this scoring is usually accompanied by 
a fine spray of incandescent metal particles similar to that 
occurring when grinding steel with an abrasive wheel. The 
scoring occurred either over the entire width of the roll or 
in a band near the center, indicating that the partial roller 
bearing provided a suitable means for maintaining the proper 
line of contact between the rolls. 


Test Results 


The loads at failure obtained with this machine for the 
different lubricants under various conditions of operation 
are given in Table 2. The tests were made at several con- 
stant rates of loading of the rolls, the range being trom 5 to 
140 lb. per sec. The rubbing speeds used were approximately 
470 and 700 ft. per min. and the initial oil temperatures were 
28, 100 and 175 deg. cent. The ratio of rolling action to 
rubbing action was 1 to 15. Each test was run with a new 
sample of lubricant. 

An indication of the reproducibility of the data with dif- 
ferent specimens was obtained in tests with two of the lubri- 
cants. Five consecutive tests were made with each lubricant, 
holding the operating conditions as nearly alike as possible 
in each of the five tests; the data are given in Table 3. The 
mean load at failure obtained for one lubricant was 1580 |b., 
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Fig. 6—Curves Showing the Relation between the Load 

at Failure and the Rate of Loading for Various Lubri- 

cants. Rubbing Speed, 700 Ft. per Min. Oil Temperature, 
28 Deg. Cent. 
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Table 2—Experimental Data 


Rubbing 
Lubri- Speed, Oil 
cant Ft.per Temperature, 
No. Min. Deg. Cent. 

142 100 
3 470 28 1,600 1,500 
a 470 100 2,100 1.950 
3 470 175 1.500 1.400 
3 700 28 1,200 900 
3 700 100 1.000 800 
3 700 175 600 500 
5 470 28 1,850 1,800 
5 470 100 2,400 2.100 
5 470 75 2,400 2.400-4 
5 700 28 2.000 1.700 
5 700 100 2,100 1,400 
5 700 175 1,500 1,300 
6 470 28 2,400- 2.4004 
6 470 100 2,400+- 2,400+- 
6 170 175 2,400+- 2.4004 
6 700 28 2,400+- 2,300 
6 700 100 2,400 2.200 
6 700 175 2,400-+4 2,400 


any conditions of operation employed. 
almost instantaneo with 


did not fail under 


Lubricant 9 
7 and 8 failed 


Lubricants 1, 2, 4 usly 


@ Ratio of rolling to rubbing action 1 to 1 


and the average deviation of the individual observations from 
the mean was 70 lb. With the other lubricant the mean 
value was 1440 lb. and the average deviation + 50 lb. In 
terms of the pressures involved, these deviations amount to 
from 2 to 3 per cent. If the lubricant is not stable, poorer 


reproducibility may be obtained. 


of Results 


The effect of the rate of loading upon the load at failure 
obtained with this machine is indicated graphically by the 
curves in Figs. 3, 4, 5, 6, 7 and 8. In these figures the loads 
at failure for Lubricants 3, 5 


Discussion 


and 6 are plotted against the 
rate of loading at lubricant temperatures of 28, 100 and 175 
deg. cent., and rubbing speeds of 470 and 700 ft. per min. 
respectively. 

From Figs. 3 to 8, it is seen that the rate of loading has 
a marked effect upon the values of the load at failure at given 
speeds and temperatures. At the higher rates of loading there 
is a general tendency for the values to decrease with a 
decrease in rate. At the lower rates, however, there is no 
general trend. Some of the curves pass through a minimum 
while others continue to decrease throughout the range 
covered. Also, the effect of rate of loading differs with dif- 
ferent lubricants. Excepting the tests at 175 deg. cent., where 
the values are above the loading capacity of the machine, all 
the curves for Lubricant 6 pass through a minimum. The 
values for Lubricant 5, on the other hand, pass through a 
minimum only under conditions of the highest temperatur¢ 
and speed employed. 

Data were obtained for Lubricant 9, but it was found that, 
within the ranges of rate of loading, temperature, and rubbing 
speed covered, the load-carrying capacity of this lubricant 
was above the safe load for the machine. Tests made at one 
temperature, speed, and rate of loading with Lubricants 1, 2, 
4, and 8 indicated that the load-carrying capacities of these 
lubricants were too low to justify their study over the entire 
range at this time. 
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a load « 


Loads at Failure, Lb. 
Rate of Loading, Lb. per Sec. 


62.5 40 25 18.8 8.3 
1,450 1,300 800 800 650 
1.900 1,700 1,500 1.300 1.200 
1,350 1,300 1,300 1,300 1,200 
800 700 550 800 1.000 
800 1,000 1.000 900 900 
500 100 200 200 200 
1,650 1.500 1.400 1.200 900 
2.050 1.700 1.550 1,300 1,050 
2.200 2.100 1,300 1.100 1.050 
1,350 1.000 850 750 650 
1,000 1.000 1,000 900 800 
1,000 1,000 1,400 2,400-+ 2.4004 
2,400-+- 2,300 2,400+- 2.4004 2,400+- 
2,200 2,200 2,400 +- 2,400 +- 2.400-+ 
2,400-++ 2,400-+- 2,400-+- 2,400-+ 2,400-4 
1,700 1,500 1.400 1,400 2,400- 
2.000 1,800 2.000 2,200 2,400 + 
2.400-4 2.4004 2.400-4 2.400-4 2,400- 
At a rubbing speed of 700 ft. per min. and oil temperature of 100 deg 


1 the rolls 


Che effects of changes in rubbing speed and lubricant 
temperature upon the load-carrying capacity of the lubricants 
also are indicated by the curves in Figs. 3 to 8. If the com- 
plete curves, rather than individual observations at given rates 


of loading, are considered it will be noted that in general the 
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load-carrying capacities for all three lubricants tend to de- 
crease with an increase in rubbing speed. 

Effects of changes in temperature, however, are different 
with different lubricants. The load-carrying capacity of 
Lubricant 6 tends to increase with increase in temperature. 
With Lubricants 3 and 5 no definite trend is indicated. The 
curve for Lubricant 3 is highest at the lower rubbing speed 
and middle temperature and lowest at the highest speed and 
highest temperature. With Lubricant 5 an increase in tem- 
perature tends to increase the values at the lower rubbing 
speed but decreases them slightly at the higher speed. 

In the rating of the lubricants from the standpoint of load 
carrying capacity with this machine it is apparent that the 
overall performance of a given lubricant cannot be determined 
by a single test under any one set of operating conditions. 
If all the data are considered, Lubricant g definitely stands 
out as number one on the list, since the specimens did not 
fail under any condition of operation when this lubricant 
was used. The choice of the lubricant rating as second best 
is quite as definite, since the curves for Lubricant 6 fall well 
above those for Lubricants 3 and 5. The overall performance 
of Lubricant 5 places it third on the list, with Lubricant 3 
as the fourth, although individual observations at the lower 
rates of loading at some speeds and temperatures are slightly 
higher with Lubricant 3. The values obtained for Lubricants 
1, 2, 4 and 8 at a rate of loading of 40 |b. per sec., a rubbing 
speed of 700 ft. per min., and a lubricant temperature of 100 
deg. cent. are so low as to indicate that these lubricants are 
unsatisfactory for use as extreme-pressure lubricants, at least 
under severe operating conditions. 

In considering the above ratings it should be noted that 
wear on the rolls has little effect upon their contact area, 
thus the applied loads are reasonably accurate measures of 
the pressures on the rubbing surfaces. Computations of the 
pressures for various loads using the Hertz equation* for the 
elastic deformation and typical values for the physical prop- 
erties of the steel (modulus of elasticity 
Poisson’s Ratio 


30,000,000; 
- 0.3) indicate that the average pressure on 
the rubbing surfaces may be as high as 180,000 |b. per sq. in. 
with a load of 2400 lb. and 115,000 lb. per sq. in. with a load 
of 1000 lb. These values are in error by an amount dependent 
upon the distribution of pressure by the film of lubricant. 
They are of interest, however, in that these computed pres- 
sures are four or five times as great as values of the pressures 
at seizure obtained with other machines. One possible reason 
for this difference is that in this machine the constantly 
changing points of contact provide a better means for dissipa- 
tion of heat. Another reason is that the action of the rolls 


4 Hertz, H.: Journ. f. Math. (Crelle) 92, 1881; Ges. Werke, Leipzig, 
1:155, 1895; see also, Factors Governing the Design of Roller Bearings for 
Roll Necks, by F. H. Buhlman; /ron and Steel Engineer, vol. 4, No. 6, 
June, 1927, pp. 302-307 


Table 3—Examples of Reproducibility of Data 
Loads at Failure, Lb. 


Lubricant No. 3 Lubricant No.5 


1,600 1.500 
1.630 1,400 
1,680 1.520 
1,500 1.400 
1,500 1.390 


Average 1,580 +70 Average 1,440 +50 
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Fig. 8—Curves Showing the Relation between the Load 
at Failure and the Rate of Loading for Various Lubri- 


cants. Rubbing Speed, 700 Ft. per Min. Oil Temperature, 
175 Deg. Cent. 


may be more efficient in supplying lubricant to the rubbing 
surfaces. 

All the data presented were obtained at one ratio of rolling 
to rubbing action of the test surfaces; effects of changes in 
this ratio are being investigated. Further, since the method of 
loading affects the friction and hence the rate of temperature 
rise, further tests on methods of loading may be desirable. 
Rise in temperature of the working surfaces appears to be 
doubly significant. In the first place, high temperature seems 
to assist the formation of a protective coating which increases 
the load-carrying capacity. In the second place, the rate of 
temperature rise may determine whether or not the coating 
will form in time to protect the surfaces. A combination of 
these effects appears to play an important part in deter- 
mining the load-carrying capacity. In order to obtain data 
of direct application to service conditions, it may be necessary, 
therefore, to choose a somewhat different method of loading 
than was employed in the present case. It is of interest, 
however, that, over the operating range covered, the test 
results obtained with this machine do tend to rate the 
lubricants in reasonable agreement with ratings based upon 
service performance in automotive hypoid gears. It is be- 
lieved, therefore, that these results are sufficiently promising 
to justify cooperative work on the study of the load-carrying 
capacity of extreme-pressure lubricants in machines of the 
same fundamental design. 


In order to obtain information applicable to worm-gear 
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lubrication, tests of a similar nature on steel-bronze combina- 
tions should be made. 


Conclusions 


The tests with this machine together with previous tests 
with other machines tend to indicate that in a given mech 
anism operating under extreme-pressure conditions and lubri 
cated with an extreme-pressure lubricant, the factors involved 
are such that the relative load-carrying capacities for various 
lubricants under specified conditions of operation do not nec 
essarily apply to all operating conditions. They indicate also 
that among the factors of significance are speed of rubbing, 
lubricant temperature, and rate of loading. 

The operating characteristics of the machine used are such 


that automatic alignment is maintained between the two 
rotating test rolls so that the applied load is a true criterion 
of the actual pressure on the rubbing surfaces. The point 
at which lubrication fails is quite definite and may be readily 
determined while the machine is in operation. 

Over the operating range COV ered, the test results obtained 
with this machine appear to rate the lubricants in reasonable 
agreement with ratings based upon service performance in 
automotive gears. While these tests do not cover the entire 
range of variations in the various factors involved, it is 
believed that the results obtained are sufficiently promising to 
justify cooperative work on the study of the load-carrying 
capacity of extreme-pressure lubricants in machines of the 
same fundamental design. 


Fuel Economy from the Design Standpoint 


ONSIDERING the conventional four-stroke-cycle en- 
gine, the principal factor within the designer’s control 
is compression ratio, and his principal concern is to see 

that the engine cylinder is free from local hot spots which 
would prevent the use of the maximum compression ratio 
with a given grade of fuel. Aside from the normal losses of 
the Otto-cycle conversion, the energy supplied to the engine 
is dissipated through four major channels; that is, wastage, 
engine friction, chassis friction and air resistance. 

Under wastage we may consider excess fuel used in starting 
and warming up the engine. In winter, in our severe climates, 
this is a serious item. Thermostatic manifold heat controls, 
thermostatic control of the jacket-water temperature, cold 
room studies on mixture ratios for starting and electrical 
equipment for increased cranking speeds, have been of help 
in this respect. 

The second source of wastage is the excess supplied by the 
carburetor to cover production variations in intake manifolds 
and to provide the slight excess at low speeds which makes 
for quick stabilization of operation at low speeds. Here too 
belongs the “accelerating shot,’ necessary because of the large 
manifolds which our wide speed ranges require. The third 
source is operating wastage due to compression leaks and 
faulty ignition. 

At 40 m.p.h., 50 per cent ol the horsepower developed by 
the engine is used in overcoming engine friction. There is a 
tendency on the part of the average operator to use engine 
oils of higher viscosity than are necessary for the servic 
involved. The hard driver needs an oil which will hold its 
viscosity under high operating temperatures, but many owners 
use oils which are too heavy for the service demanded, par 
ticularly in winter, and pay for it in gasoline. Another cause 
of high engine friction in field operation lies in the use of 
rings having excessive wall pressure. Pistons which are too 
tightly fitted, or which develop excessive tightness at high 
temperatures, can prey upon economy to an amazing extent. 

Chassis friction at 40 m.p.h. uses about 21 per cent of the 
engine power. The tendency in tire equipment toward larger 
sections and lower pressures is a move toward comfort which 
must be paid for by increased rolling resistance and decreased 
fuel mileage. The universal adoption of the internal brake 
has increased the possibility of high brake drags which may 


eat into fuel mileage. Improper axle and transmission lubri 
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cants may also play an important part in excessive chassis 
friction. 

The rising tide of speed makes air resistance of greater 
importance than ever before, particularly on long trips. All 
the progress in engine and chassis design, as well as highway 
construction, has tended to make touring at speeds ot 60 to 
70 m.p.h. both safe and comfortable, and where, at 40 m.p.h., 
air resistance is of the order of 29 per cent of the indicated 
engine output, at 70 m.p.h. it is of the order of 50 per cent. 
Present style trends have put the public in the frame of mind 
where real progress in streamline design seems possible, and 
a comtortable gain in economy 1s indicated. 

The foregoing factors may and do contribute to the fact 
that, while engine efficiencies have been slowly rising, fuel 
economy, based on tank mileage, has been going down. The 
cause is the insatiable appetite of the car buyer for accelera 
tion, in gear and in direct drive, coupled with traffic condi 
tions and improvements in transmissions which, by making 
gearshifting easy, encourage the owner to drive to the maxi 
mum speed in each gear before shifting to the next higher 
gear. 

To show what can be done if we are willing to sacrifice 
some performance, let us take a case in which a fleet operator 
eally wanted economy. The car originally had, as_ pet 


formance characteristics, average  level-road 


part-throttle 


economy (20 to 60 m.p.h.) 18.4 miles per gal.; average wide 
open-throttle economy (20 to 60 m.p.h.) 8.4 miles per gal.; 
and economy, accelerating through gears, shifting at 25 and 
45 m.p.h. for one-quarter mile, 6.3 miles per gal. Various 
changes resulted in an 18'4 per cent improvement in economy 
with a loss of 84 per cent in acceleration and about 5 per 
cent loss in top speed. As a final move, a throttle stop which 
limited the car speed to 50 m.p.h. in high gear was installed. 
The driver of this car Aas to drive for best economy. He 
won't beat the bunch at a stop light, and I should hate to 
trv to sell such a car to the average buyer, but the fleet owner 
seems pleased with a 30 per cent increase in tank mileage. 

Better fuel economy is just around the corner, if the driver 
wants it; but, up to date, I see no sign that the average buyer 
1S willing to sacrifice pe rftormance to get it. 

Excerpts from a paper presented at the International Auto 
motive Engineering Congress, Chicago, by ]. B. Macauley, 
Chief Engineer, Chrysler Corp. 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


The Daniel Guggenheim Airship Institute Dedication Addresses 


Published by the Daniel Guggenheim Airship Institute, Akron, Ohio, 
1933; 68 pp., illustrated. [A-1] 


In October, 1929, the Daniel Guggenheim Foundation for the Promo- 
tion of Aeronautics made a gift to the University of Akron and the 
California Institute of Technology for the study of lighter-than-air 
problems. This gift was supplemented by the City of Akron, which 
contributed especially to the erection of a suitable building. 

Dedication took place on June 26, 1932, and the addresses delivered 
at that time are reproduced in this pamphlet. 
exercises a 
place, in 


Following the dedication 
problems of lighter-than-air research took 
number of nationally and internationally known 
experts in the aeronautical field took part. The four introductory papers 
presented at this conference and the contributions to the discussion are 
also included. 


conference on 
which a 


Tests of Nacelle-Propeller Combinations in Various Positions 
with Reference to Wings 


1I—Clark Y. Wing 


Various Radial-Engine Cowlings—Tractor Pro- 

peller. 
By Donald H. Wood. N.A.C.A. Report No. 462, 1933; 42 pp., 
illustrated. Price, 10 cents. [A-1] 


Determination of the 
Twenty Airfoils 


By I. E. Garrick. 
and charts. 


Theoretical Pressure Distribution for 


N.A.C.A. Report No. 465, 1933; 15 pp., with tables 
Price, 5 cents. A-1] 


The Interference Between Struts in Various Combinations 


By David Biermann and William H N.A.C.A. Report 
No. 468, Price, 5 cents. A-1| 


Herrnstein, Jr., 

1933; 12 pp., with tables and charts. 

A Summary of Design Formulas for Beams Having Thin Webs 
in Diagonal Tension 


By Paul Kuhn. N.A.C.A. Technical Note No. 469, August, 1933; 
23 pp., 14 figs. \-1 
Complete Tank Test of a Model of a Flying Boat. Hull— 


A 
N.A.C.A. Model No. 


By John B. Parkinson. 


1933; 9 pp., 


11-A 
N.A.C.A. Technical 


2 tables, 15 figs. 


Note No. 470, September, 


{ A-1] 
A Complete Tank Test of a Model of a Flying Boat. 
N.A.C.A. Model 16 


By James M. 
tember, 


Hull— 


Shoemaker. 


8 pp., 2 tables, 


NASA Te 
13 figs. 


chnical 


Note No. 471, Sep 
1933; | A-1 
The Effect of Partial-Span Split Flaps on the 
Characteristics of a Clark Y Wing 
By Carl J. Wenzinger. N.A.C.A. Technical Note No. 472 


1933; 5 pp., 5 figs. 


Aerodynamic 


September, 


| A-1 
A Simple Method for Increasing the Lift of Airplane Wings 
by Means of Flaps 


By Eugen Gruschwitz and Oskar Schrenk 
schrift fiir Flugtechnik und Motorlufts 


Translated from Zeit 
Vol 22, No. 20, Oct 


Li thahrt 
Aippanri 





Vol. 33, No. 6 





JOURNAL 


Color Standards 
(Continued from page 25) 


ticular individual’s color vision does not play a part. Other 
wise the observer’s color sense must be accurately described. 
By determining average response to certain definite physical 
stumuli, it has been possible to work out color descriptions 
in terms of appropriate physical measurements. When data 
ot this nature are accepted as standard then it is possible to 
make an exact statement as to the appearance of any given 
surface under given illumination in terms of a 
observer.” 


“standard 


Different workers now use different terms to describe color 
sensations. It is immaterial as to whether chroma and value 
or brilliance and saturation are the terms adopted for general 
use. The important thing is to have certain definite descrip 
tive terms adopted for universal use, to the exclusion of all 
other color designations. 

There are four main objectives in the suggested code for 
automotive color control. 

1. The order 
that statements as to the appearance of color can be readily 
understood. This is essential because no two people see color 
exactly alike. 


establishment of a “standard observer” in 


2. The establishment of certain definite universal descrip- 
tive terms. This will eliminate discrepancies in color nomen 
clature arising from the wide variation in the color vocabu- 
laries of different persons. 

3. The agreement on and adoption of standard illumination 
suitable for purposes of universal color comparison. 

4. The establishment of an impartial, upright, able body to 
serve effectively in representing all color interests in matters 
pertaining to the universal adoption of one satisfactory basic 
color system for use by industry. A Colorimetry Section, of the 
Standards Committee of the Society of Automotive Engineers, 
has been organized for this purpose. 

Unless color code standardization is established the chaotic 
speculative element involved in color selection will continue 
to increase with mounting production costs. 

Color standardization through systematization is the obvious 
product of a natural evolution. 


25, 193 


2; Verlag von R. Oldenbourg, Miinchen und 
Technical Memorandum No. 714, June, 1933; 5 pp., 


N.A.C.A. 
[ A-1] 


Guide Vanes for Deflecting Fluid Currents with Small Loss of 
Energy 


N.A.C.A. 


42 Nigs. 


Berlin. 


6 figs. 


Krober. 
Technical 


Translated from Ingenteur-Archiv, 
Memorandum No. 722, 


Vol. Ill, 


1933; 


1932. 
September, 28 pp., 


[| A-1] 
Die Aerodynamischen Grundlagen der Tragschraube 


By Martin Schrenk. Published in Zeitschrift fiir Flugtechnik und 
Motorluftschiffahrt, Aug. 14, p. 413, Aug. 28, p. 449 and Sept. 14, 
1933, Pp. 473. [ A-1 ] 


The aim of this work is to develop in a simple and practically usable 
torm. the fundamentals of 
mounted on 


aerodynamic rotating airscrews which as in 


the autogiro are a perpendicular axis and driven by air 


resistance. The method is to emphasize the physical phenomena and 


mathematical analysis in the building up of 
sults 


to restrict and simplify the 
the theory. 
confirm the 


Comparisons with model test re 


supplement and 
theor 


A Method of Providing Course and Quadrant 
with the Radio Range-Beacon System 


Identification 


By F. W. Dunmore Published in Bureau of Standards Journal 
Research, Sept., 1933, Pp. 309. [A-4 

The author points out that a pilot may pass from one course ot 
quadrant of a radiobeacon to another without his knowledge of it and 
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@ Sealed Power laboratories are con- 

stantly at the disposal of engine 
manufacturers with problems to solve. 
The finest and most complete equipment 
available is especially designed to fur- 
ther the scientific advance of all phases 


of sealed power. 


SEALED POWER 
MUSKEGON 


pe THE INDUSTRY 


EXPERIENCE 
and 


ENGINEERING 
COOPERATION 





SEALED POWER engineers NATURALLY have 
much to offer other automotive engineers. 
Research accomplishment, ideas, “OK’s” and 

eeanaioameanl “don't’s” that can easily make or break the per- 

formance of your product. 

SEALED Power has, practically without exception, developed 
better performance and greater economy in every problem 
encountered. . . . SEALED PowER products are engineered 
to work together by one source of manufacturing responsi- 


bility. . . . These are ingredients of Sealed 
S Power that belong to the industry for the asking. 
. CORPORATION 


MICHIGAN 
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INTERCHANGEABLE BEARINGS 


FLEXIBLE 
THIN WALL 
LIGHT WEIGHT 
BABBITT LINED 
STEEL BACKED 
ACCURATE 
DEPENDABLE 
ECONOMICAL 
REMOVABLE 
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*« Pioneer”? 


in the 


Development 


of the 


“Newest Type” 
Connecting Rod 


NOTES AND REVIEWS 


Continued 


become lost, since the four courses are all practically identical, and two 
of the four quadrants between. the courses give identical indications. 
This paper describes a method of obviating this difficulty by transmitting 
a directive signal composed of one dot in a westerly direction, a similar 
signal of two dots in an easterly direction, three dots north, and four 
dots south. 


CHASSIS PARTS 


Les Boites de Vitesses Actuelles 


$y M. Martinuzzi. Published in Journal de la Société des Ingénieurs 
de l' Automobile, August-September, 1933, Pp. 2333 | C-1 


-3s55 
Gearboxes of today are characterized by the author as derivations 
of the classical type perfected to the highest degree in the matters of 
silence and ease of gearshitting. Analyses are made of the gear and 
general structural requirements for silence, of free-wheeling as a means 


of obtaining ease of shifting, of four types of synchronizing device and 
| 


of a suggested 


compound gearbox. 


ENGINES 


Investigation of Journal Bearing Performance 


By E. M. Barber and C. C. Davenport. Engineering Experiment 
Station Bulletin No. 42. Published by The Pennsylvania State College, 
State College, Pa., 1933; 64 pp. [E-1 | 


Previous experimental work on friction and lubrication of journal 
bearings is briefly reviewed and the authors explain that the theor 
based on these studies is purely mathematical reasoning and very little 
is known about the extent to which it explains the phenomena that 
actually occur in a journal bearing. 

The present investigation was undertaken in order to supply informa- 
tion concerning friction, journal running position, film pressure distribu 
tion, and load carrying capacity in an experimental bearing 


Performance of a Fuel-Injection Spark-Ignition Engine Using 
a Hydrogenated Safety Fuel 


By Oscar W. Schey and Alfred W. Young. N.A.C.A. Report No. 
$71, 1933; 11 pp., illustrated. Price, 5 cents. E-1 


Automobile Radiator Fans 


By D. H. Chaddock. Published in the Journal of The Institution of 
{utomobile Engineers, August, 1933, p. 46. [E-1] 


} + 


This paper collects and unites the scattered data that exist on the 
subject of propeller type fans, and also presents a method of analyzing 
fan performance based on a theoretical examination of the problem. 
The author explains that, complicated though it may appear, it is only 
by having a working hypothesis that progress can be made in a subject 
which would otherwise remain as it has been up to the present, purely 
empirical. 


The Problem of Exhaust Silencing and Engine Efficiency 


By John C. Morrison. Published in the Journal of The Institution of 
Automobile Engineers, August, 1933, p. 8. E-1 


The solution of the problem of silencing the exhaust of a high-speed 
internal combustion engine has in the past been hindered by insufh- 
cient knowledge of the variation of pressure in the exhaust system and 
of the nature of the sound to be suppressed, the author contends. 

He explains that for this reason his first efforts were directed to the 
design of an indicator which would record accurately very rapid varia- 
tions of pressure in the exhaust pipe at the highest engine speeds. A 
method was also found of using this indicator to record the “impulse 
sound waves issuing from the exhaust pipe. 

Pressure curves were then obtained for a large number of exhaust 
ystems. A study was made of exhaust noises and of the possible wa 
of suppressing them, and the practicability of each method wa 
considered 

Using the information thus obtained, an attempt was then made to 
design an exhaust system which would give the nearest approach to 
the desired type of pressure curve and at the same time give a reasonable 
reduction of noise. 


HIGHWAYS 


Proceedings of the Twelfth Annual Meeting of the Highway 
Research Board 









Edited by Roy W. Crum Part I, Reports of Research Committees 
and Papers Published by the Division of Engineering and Industrial 








(Continued on page 38) 
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THERE are many fine things in life that we take almost 
for granted. Health, water, sunlight, green fields, loyal 
friends, a home to live in... . Not until some mischance 
deprives us of these priceless possessions do we learn 
to esteem them at their true value. 

It is in much the same manner that most people re- 
gard the telephone. Millions of men and women have 
never known what it is to be without one. Each day, 
each week, each year, they use it freely, casually, as 
a matter of course. 


The telephone has won an important place for 






AMERICAN TELEPHONE AND 
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a tele- 


ve come for 


hone and 


1 don’t 





itself in life and living because of service rendered. To 
keep friend in constant touch with friend, to help 
manage a household smoothly and efficiently, to give 
larger scope and opportunity to business of every kind, 
to protect loved ones in time of unexpected danger 
... this is the task of the telephone. 

It stands ever ready to serve you — to carry your 
voice and your words to any one of millions of other 
telephones in this country or in foreign lands. You 


are in touch with everything and everybody when you 


have a telephone. 
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money for his firm and provide better 
performance for his product by incor- 
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Lock WW 
porating the Shakeproof locking princi- wed Toe 
ple into certain standard parts. Since wien 
then several leading manufacturers have = lon | 
also taken advantage of this practicalidea. | 


Possibly you have a part on your product 
where this money-saving method can 
be employed. If you have, you should | 
consult Shakeproof’s engineers immedi- 
ately. It saves the purchase of separate 
lock washers because the twisted teeth 
are built right into the part. Each tooth 
bites into both nut and work and there 
is no possible movement 
of the part regardless of 
how great is the vibration. 


Send today for your free 
copy of this complete 
Shakeproof Catalog. Ex- 
plains thoroughly the 
many advantages that 
Shakeproof offers—also 
shows new patented 
Shakeproof products. 


Be sure to look into this new method for cut- 
ting costs—look over your product to see 
| where it can be used and then write for a 
Shakeproof engineer to discuss the matter with 
you personally. No obligation, of course, so 
write us today! 





{Division of Illinois Tool Works} 
2507 N. Keeler Ave. Chicago, IIl. 
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NOTES AND REVIEWS 


Continued 


Research, National Research Council, Washington, 


City of 1933; 412 

pp., illustrated. F-1 

The papers grouped under Highway Transportation Econom 
Maintenance, and Traffic are particularly interesting to the automotive 
man and include the following: 

Air Resistance of Motor Vehicles, by W. E. Lay; 

Tractive Resistance Determinations with a Gas-Electric Drive Auto 
mobile, by R. G. Paustian; 

Highway Grades and Motor Vehicle Costs, by H. B. Shaw; 

A New Instrument for Measuring the Surface Roughness of Roads, b 
Homer J. Dana: 

\ Study of Trafic Law Observance, by W. A. Van Duzer; 

Report of Project Committee on Traffic Survey Methods and Forms, 
by J. G. McKay, and Improvement in Highway Safety, by A. R. Lauer 


MATERIAL 


Skin Friction of Various Surfaces 


By S. D. Gehman and G. D. Mallory Published in the Journal of 
The Franklin Institute, September, 1933, p. 339. [G-1] 
Measurements were made of the skin friction of various fabrics and 


surfaces due to interest in the reduction of the skin friction of Zeppelin 
outer cover. 

A machine was designed and constructed using Couette type of flow 
for the purpose of making the measurements. Results obtained with 
the machine are said to be in general agreement with wind tunnel 
results. 

It was found that a smooth surface free from nap, whatever th 


material approaches a limiting value for skin friction, 


other any 


and that as a 


surtace becomes sm« 


improvement in skin friction become 


increasingly hard to obtain. 


The results are illustrated by curve 
Predicting Stability of Gasolines to Aging 


By Carl Winning and R. M 
Engineerit May, 


out 


Thoma Published in Industria 


ig Chemistry Sit. G-I 


O33, Pp: 


The authors point that numerous investigators have concluded 


that aging of gasoline is characterized by the oxidation of the less stable 
constituents of gasoline, and tests for the rapid determination of gaso 
: "Fr 

line stability, or age resistance have therefore generally involved accel 


ated oxidation. 


brie fl 
designed to 


lhe copper dish test 1s 
other tests 


described, its shortcoming 


enumerated, and 


overcome these difficultic 
reviewed. 
The progress oft 


experiments run during the past 


two years to cor 
relate such tests with results in barrel-scale storage is described, with 
the conclusion that no single accelerated test now available appears to 
predict adequately the resistance a gasoline will show to aging but b 
retaining the copper dish and employing it in conjunction with the 


breakdown test, it may be 
until bette: 


possible uccess 


to make predictions with fair 


methods become availabl 


Absorption Spectra of Gaseous Charges in a Gasoline Engine 
By Lloyd Withrow and Gerald M. Rassweiler. Published 
and Engineering Chemistry, Aug., 


An that 


, 
in Industrial 
1933, p. 923 |G-1 


apparatus is described photographs absorption spectra of the 


gases within an internal-combustion engine running under its own 
power. A number of typical spectra taken under various engine condi- 
tions and with several different fuels is presented. The absorption 


] 


under conditions chemical changes occur 


how that 
in the fuel-ai 


spectra some engine 


mixtures prior to inflammation. Such changes are 


greater in degree or different in nature in knocking than in nonknock 


ing combustion The facts established by this work support the idea 
that knock is due to spontaneous ignition ahead of the normal flame 
Tronts. 
Gum Stability of Gasolines—II Observed and True Oxygen 
Bomb Induction Periods 
By J. W. Ramsay and H. S. Davis. Published in Industrial and 
Engineering Chemistry, Aug., 1933, P. 934. [G-1 


The rate of rise in temperature of gasoline during the heating-up 


period of oxygen bomb tests was measured for bombs of several types, 
both in oil baths and in water baths. Methods of correcting for this 
lag and data showing that the same true induction period was found 


in different bombs, although the apparent induction periods were quite 


different, are given. It is suggested that either true induction periods 


only be recorded or that the bomb testing outfit be rigidly standardized. 

The importance of knowing the lag both in the heating-up and 
cooling-down periods and also the exact value of the final temperature 
is pointed out with reference to accelerated gum tests. 


Part | of 
May, 


this paper appeared in Industrial and Engineering Chemistry, 
1932, and was reviewed in The Journal, issue of Sept., 1932. 
(Continued on page 40) 
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HEAVY DUTY LONG CLUTCH 


Single Plate Design for Trucks, Buses and Tractors 


TWO SIZES 


MODEL 15 
for Motors 
up to 
500 FT. LBS. 
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MODEL 14 
for Motors 
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FLEX-O-TU 


Cw 


The common-sense, mod- 
ern flexible feed line for 


gasoline, oil or grease. 


CwD 


A million lines in daily 
use under every conceiv- 
able condition prove this 
product to be the safest, 
most dependable flexible 
feed line available to the 


automotive industry. 


Cw 


THE 


LEX-O-TUBE CO. 


DETROIT, MICH. | 
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NOTES AND REVIEWS 


Continued 


The Alloys of Iron and Silicon 


By Earl S. Greiner, J. S. Marsh 


| 


n 


1¢ Engineering Foundation 
Inc., New York and London, 1933; 


} 
) 
t 


This is the second monograph in 


A classified, annotated 
product of this survey an 


of Iron and Research series. 
Alloys of Iron Research, the 
of Lehigh University, with 


assist 
undertook a broad survey of 


the 


In 


ance 


and 
the 


order 


+5 


i} 1] 


Bradle 


Stoughton 


McGraw 


1925, prior 


to 


u 


Hill 


1¢ 


Published 


Book Cor 


pp., ilustrated. 


| 


npan 
G-I 


of publication of the Alloy 


organization ol 


Department of Metallurgical 


trom the Engineering 


world’s literature 


bibliography 


| 


1931, issue of the JOURNAL. 


was 


The present volume is based 


selected from some 120% 


examined in the course of the 


iI 


Engi 
Foun 


leering 
dation 


on iron-silicon alloys. 


Was issue d 


reviewed in this 


on 


1 many 


Ignition Quality of Diesel Fuels 


By A. G. Marshall. Published i 
Petroleum Institute, Section 


1933; p. 102. 


While the chief purpose 


Ill, 


nf the 


a careful 


study 


il 


1 I9Q3I as 


column 


ot 


over 


ab 


of the Jul 


500 


articles 


languages which were located and 


n 


project. 


Third 


for determining the ignition quality 


Boerlag« and Broeze, of tl 


methods of measurement 


1 


a 


the 


Mid-Year 


paper 


is to discuss briefly 


ot Dhiesel 
Shell organization in 


re reviewed. 


The 


Proceedings 


of 


the Ar 


Meeting, 


I 


results 


Boerlage and Broeze method on typical fuels are 
engine knock compared with gasoline-engine 


uel 


Ss 


knoc k. 


Tulsa, 


nerican 
Okla., 
|G-1 


the method 


as developed b 
Holland, the 
obtained 
reported and 


Thermal Expansion of Heat-Resisting Iron Alloys 


By J. B. Austin and R 
E 





H. H. Pierce, Jr. 





Various 
by the 
Die s¢ 


Published in Industrial and 


Engineering Chemistry, July, 1933, p. 776 G-1 

Measurements have been made of the linear thermal expansion of 
commercial, rather low-carbon, iron-chromium alloys, and on iron 
chromium-nickel alloys. Data on the expansion of stabilized (titanium 
bearing) 18-8, a cold-worked 18-8, a 25-12 alloys with 2 per cent 
manganese, and a mild-carbon steel are included. The expansion 
ferritic alloys appears to be lower than that of austenitic allo 
Significance of A. S. T. M. Distillation Curve 

By M. G. Blair and R. C. Alden Published in Industri 1 Ep 
gineering Chemistry, Ma 1933, Pp. 559 G-! 

Previous contributions relating the A.S.T.M. distillation curv rf 
notor fuels to automobile performance are briefl wed Mentio 

made of the use of A.S.T.M. distillation curves in timating co 
osition, gravit and vapor pressure of natural gasoline Summa 
1a resented in the foregoing field Graphs are also p ntec 
nd briefl described b mean %t which th A.S.T.M distullati 
curve of motor fucls can used te tim the compositio 

sure, and minimum temperatu i Incipient \ I n 1 

be expected 
Solubility of Ethyl Alcohol in Gasoline 

By Oscar C. Bridgeman and Dale Querteld. Published in /7 

) } neering Chen Ma 19 G-} 

O1 f the major difficuln h | een encount nt 

lcohe va ine lend rt I tn 1uthor int u 

from th imited solubility of eth 1 in gasoline Thi ar 
ticula ious in climates in whicl temperatures o r durin 
the winter, necessitating the addition of so material to in i tl 
solubility. Preparatory to an investigation uch materials, it ( 
desirable to obtain a comprehensive t of data on th lubilit 
ethyl alcohol, containing various percentages of water, in a n ) 
gasoline: 

The previous investigations on this subject are referred t vd tl 
procedure used in the present investigation described and_ the ultin 


data reported. 


Gum Formation in Gasoline—II Control of Gum Formation in 


Gasoline by Antioxidants 


By T. H. Rogers and 


and Engineering Chemistry, 


Part II of the article b 
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The Chanees Are... 
you have been proving the QUALITY of 


M-R-C BALL BEARINGS 


... as long as you have been in business 


Old-timers in the automotive industry can probably remember the first pro- 
duction machines upon which their early cars were produced. Then...as now... 
the efficiency of a large percentage of these machines was increased by the use 
of GURNEY, SRB and STROM Ball Bearings. Today, M-R-C. bearings offer 
manufacturers proof-of-quality by reason of the many years they have served 
their production machinery. 


This proven quality is of value in the modern motor car. Tremendous speeds 
and power place increased responsibility upon every bearing position. These 
conditions require bearings that have established records for dependable service 
in equally difficult applications. 


More advances in Ball Bearing manufacturing processes . . . more develop- 

ments for increasing bearing capacity and accuracy .. . 
and more original bearing designs than any other manu- 
facturer— are outstanding Leadership contributions to 
the automotive industry by Marlin-Rockwell Corpora- 
tion. 
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MARLIN - ROCKWELL CORPORATION 
Executive Offices - - - - - - JAMESTOWN, N. Y. 


Factories at Jamestown, N. Y.; Plainville, Conn.; Chicago, Ill. 


GURNEY - SRB - STROM -: MR-C 
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Spicer 


MANUFACTURING CORPORATION 
TOLEDO, OHIO 


SALISBURY SPICER 
FRONT ond REAR UNIVERSAL 
AXLES JOINTS 
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Inhibitors in Cracked Gasoline—II Correlation of Inhibiting 
Action and Oxidation-Reduction Potential 
By C. D. Lowry, Jr., loff, J. C. Morrell 

istrial and Engineering Chemist 


Gustav Eg and C. G. Dryer. 
y, July, 1933, p. 804. 
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This part ot the 
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and was reviewed in the 3, issue 
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The National Physical Laboratory Report for the Year 1932 
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You will appreciate the extra, 
home-like comforts that the 
Book-Cadillac provides. Lux- 
urious, sleep-inviting beds, 
restful, quiet rooms with every 
modern convenience. Excep- 
tionally low prices...starting 
from $3 per day. Next time 
stop at the Book-Cadillac. 


Book-Cadillac 


DETROIT’S FINEST HOTEL 
1200 ROOMS...$3.00 UP 


DETROIT? 


DIRECTED BY RALPH HITZ - J. E. FRAWLEY, MANAGER 
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Essential Points Covering the 


S 3) A P A kK ecri 
Dash Insulation Unit 


Sound Absorption 25 to 50 per cent more efficient than old style units. 


The aviation industry, which is making every effort to eliminate the noise factor from 
air travel, has found Seapak to possess exceptional sound-absorbing qualities. Seapak 
is being used in the new Curtiss Condor plane, the sound engineering of which is 
attracting wide attention. 


Temperature Insulation 25 to 50 per cent more effcient than old style units. 


The recognized insulation value of kapok renders Seapak, as it is embodied in the Dash 


Unit, as good an insulation against heat and cold as is available for this purpose. 


Weight 50 to 75 per cent saving under the old style units. 


The Seapak Unit is the lightest in weight of all commercial dash insulations. It weighs 


one quarter to one half as much as the average installation. 


Installation Efficiency. 


In the construction of the Seapak Dash Insulation Unit the holes necessary for the 
passage of wires, conduits, bolts, etc., are reduced to self-sealing slits. “his eliminates 


a source of considerable sound and temperature leakage. 


We Will Send You One of These Models 


The Seapak Dash Insulation Unit is applied between the 
trim board and the steel dash. ‘This cut shows a quarter- 
size Seapak Unit. Would you like us to send you one? 
We will gladly send one to any member of the Society who 
asks for it on his business letterhead. 





Seaman Paper Co. 


INSULATION DIVISION 


410 N. Michigan Ave. 








Chicago, Ill. 
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Facts Stream from 500- Mile 


Racing Grind under Revised Rules 








OF pe 


Wide World Photos 


By Chester 5S. Ricker 


Consulting Engineer 


HE twenty-first 500-Mile International Sweepstakes 

Race at Indianapolis on May 30 was one of the greatest 

held over the Hoosier two-and-a-half-mile brick oval. 
New rules this year increased the interest from the public 
standpoint and encouraged the use of standard chassis that 
had been “hopped up” to meet the drastic qualifications. 

Forty-two cars, two more than ever before, started the five- 
century grind under ideal weather conditions. That they 
were fast is evidenced by the fact that the slowest qualifica- 
tion trial was 106.760 m.p.h. and the fastest just under 120 
m.p.h. The average for the 42 cars was 112.575 m.p.h. To 
assure stamina, ten laps at over 100 m.p.h. were required. 
This stamina showed up in the race itself when fourteen 
starters went the entire distance. 

It was a superlative race. 

The average last year, which was the record, was broken 
again with an average of 104.162 and the first six finishers 
averaged over 100 m.p.h.; the first sixteen were all averaging 
over go m.p.h. 

The new limited gasoline-tank rule resulted in more pit 
stops than ever before. Tires stood up in spite of heavier 
cars and a stiffer pace. More cars used mineral oil for en- 
gines than heretofore and the gasoline mileages obtained were 
really phenomenal considering the speeds. Rebuilt stock cars 
were in a majority at the finish. Four Miller jobs took the first 
four places: then came a Buick-engined car followed by six 
Studebaker-engine jobs, semi-stock Duesenberg, a Chrysler 
and a Hudson. 


The Studebaker team finished all cars entered. 

This Studebaker factory-sponsored team prepared for the 
race months in advance. Wind tunnel experiments on models 
of the 1932 race cars gave them new ideas as to how to 
design the 1933 race car bodies to give the least wind resist- 
ance. One of the most interesting facts obtained was the loss 
of speed due to using wire wheels. Properly designed disc 
wheels reduced the wind resistance practically 33 per cent. 
These could not be used on the race cars, however, because 
they interfered with steering at high speed. 

Let us consider the rules this year so as to form a proper 
perspective for the results of the race. 

The rule which caused the greatest controversy was that 
limiting the oil supply to 6 gal.; actually 6 gal. 2 qt. No oil 
could be taken aboard during the race. So onerous was this 
rule, that it caused a drivers’ strike, but the final results of the 
race show that much can be done to conserve oil and that the 
rule was not so bad after all. 

A photograph of Louis Meyer’s engine, taken immediately 
after the finish, revealed only a slight oil film around the 
camshaft drive housings where they are attached to the drive 
gear case. Otherwise the engine was as clean as if it had 
been taken off a showroom floor. The same was true of the 
engine in Lou Moore’s car and of the Miller which placed 
fourth. These cases all proved that a Miller engine could be 
run without excessive oil consumption even at high speed. 
Of the cars running at the finish of the race, 12 of the 15 
leaders were using mineral oil. The showing of mineral oils 


13 











































































































S.A.E. JOURNAL 





Cars Starting 


in Indianapolis Race— 


Carbuieter 








Car; Finish No. Piston Spark 
No.| Position | Driver Car Entrant Engine Cyl.| Bore Stroke | Disp. | Ignition| Plugs | No. Name 
a — 
2 | | Pete Kreis Frame-Miller Special Fred Frame Miller 8 | 2.625 | 3.500 151 B Cc 2-W 
3 | Mauri Rose Gilmore Special Joseph Marks Miller 8 3.250 | 3.750 248 B C 4-W 
4 | 8 | Russell Snowberger .| Russel! Eight Special Russell Snowberger Studebaker 8 3.500 4.375 337 B C 4-W 
5 | | William Cummings Boyle Products Special M. J. Boyle Miller 8 3.390 | 4.750 270 B c 4-M 
6 | 11 | Cliff Bergere Studebaker Special Studebaker Corp. of America..| Studebaker 8 3.500 4.375 337 $ C 4-5 
8 5 H. W. Stubblefield. | Shafer Special Phil Shafer Buick 8 3.125 4.625 284 B AC 4-W 
9 | 9 Zeke Meyer Studebaker Special | Studebaker Corp. of America..| Studebaker g 3.500 4.375 337 Ss C 4-S 
10 | Ira Hall Denny Duesenberg Special..| Denny Duesenberg Duesenberg 8 | 2.920] 4.625 248 B ( 4-W 
12 | | Fred Frame Miller-Hartz Special Harry Hartz Miller 8 2.875 3.500 182 B ( 41-M 
14 14 Raul Riganti Golden Seal Special Raul Riganti Chrysler 8 | 3.375 | 5.000 358 B ( 4-W 
15 | Lester Spangler Miller Special Harry Hartz Miller 4 4.250 4.500 255 B ( 2-M 
16 Ernie Triplett Floating Power Special Bill White Miller 4 4.0625) 4.250 220 B ( 2-M 
17 | 2 Wilbur Shaw Mallory Special Leon Duray Miller 4 4.0625) 4.250 220 M ( 2-W 
18 Joe Russo Wonder “*B”’ Special F, P. Duesenberg Duesenberg 8 3.480 3.625 276 B ( 2-W 
19 Al Miller Marr Special R. G. Marr Hudson § | 3.015 | 4.500 255 B ( 4-W 
21 | 4 | Chester Gardner Sampson Radio Special Alden Sampson II Miller 146) 2.3 3.000 202 B ( 4-W 
22 | | Louis Schneider Edelweiss Special W. R. Blackburn Miller g| 2 3.500 151 B ( 2-W 
23 | | Ralph Hepburn | Highway Parts Special 8. C. Goldberg Marmon 16 2 4.000 330 2-B ( 4-W 
24 | Paul Bost Frame-Miller Duesenberg Fred Frame Miller 4 4 4.250 220 B ( 2-W 
25 | | William Cantlon | Sullivan and O’Brien Special | William Cantlon Miller 4 | 4.0625) 4.250 220 B C 2-W 
26 | | A. B. “Deacon” Litz.| Bowes Seal Fast Special A. B. Litz Miller 4 4.0625; 4.250 220 B ( 2-M 
27 | Kelly Petillo Sacks Bros. Special William M. Yahr Miller 4 4.0625) 4.125 214 B ( 2-W 
28 Chet Miller Marr Special R. G. Marr Hudson 8 | 3.015 | 4.500 255 B ( 4-W 
29 Eugene Haustein Martz Special Lawrence J. Martz Hudson 8 2.885 4.500 234 A ( 1-W 
32 Wesley Crawford Boyle Valve Special Frank Brisko Miller 8 | 2.625 3.500 151 B ( 4-W 
34 7 Anthony Gulotta Studebaker Special Studebaker Corp. of America..| Studebaker 8 3.500 4.375 337 5 ( 4-5 
36 | L Louis Meyer Tydol Special Louis Meyer Miller 8 | 2.3125) 3.750 258 B ( 4-W 
37 | 3 | Lou Moore Foreman Axle Special Maley and Scully Miller 4 4.250 4.500 255 B ( 2-M 
38 | 6 Dave Evans Art Rose Specia Arthur E. Rose Studebaker 8 3.0625, 4.250 250 B ( 4-S 
45 se Elbert “Babe” Stapp | Boyle Products Special M. J. Boyle Miller 4 4.125 4.125 221 B ( 2-W 
46 10 Luther Johnson Studebaker Special Studebaker Corp. of America..| Studebaker . 3.500 4.375 337 ~ ( 4-$ 
47 12 L. L. Corum Studebaker Special Studebaker Corp. of America..| Studebaker 8 3.500 4.375 33 $ C 4-5 
49 13 Willard Prentiss Jack C. Carr Special J. W. Kleinschmidt Duesenberg 8 3.500 4.750 366 B Cc 1-W 
51 Doc McKenzie Nardi Special Ray T. Brady Studebaker 8 3.577 4.500 350 B ( 4-W 
53 | John Sawyer Lencki & Madis Special Unger and Lencki Lencki-Madis 4 4.0625) 4.250 220 s ( 2-M 
57 Malcolm Fox Universal Service Special Bill Richards Studebaker g 3.500 4.375 337 B C 4-W 
58 Frank Brisko F. W. D. Special Four Wheel Drive Auto Co Miller 8 3.500 4.000 308 2-B Cc 4-M 
59 Ray Campbell G. and D. Special Anthony Gulotta Hudson 8 2.9375) 4.500 244 S ( 4-W 
61 Rick Decker Miller Special B. Decker Miller 8 | 2.7625) 3.500 168 B ( 2-W 
64 Mark Billman Kemp Mannix Special James Kemp Duesenberg 8 | 2.895 | 5.000 268 B ( 4-W 
65 Fred Winnai Kemp Special James Kemp Duesenberg 8 2.795 3.156 154 B c 2-W 
68 Bennett Hill Goldberg Bros. Special 8. C. Goldberg Cooper 16 2.250 3.000 190 B ( 4-\V 
ABBREVIATIONS: 
Ignition Spark Plugs Carbureter Drive 
B—Bosch-Magneto C—Champion W—W infield FW—Front wheel ¢ 
S—Scintilla Magneto AC - AC S—Strombereg RW—Rear wheel driv 
M Malk ry Battery M Miller +\\ Sour whee drive 
A—Autolite Battery 
was a revelation to many ot the racing men and to many en r} Just how the weight limit worked out 1s interesting. Phe 


neers who were acting as observers during the race. 


minimum 
weight and decreased the weight per cubic inch limit from 


A second change in the rules increased the 


7.5 to7 |b. per cu. in. This penalized the special racing cars 
and helped the stock cars. The minimum weight was set 
at 1950 lb., or 200 lb. more than in 19322. 
Most of the 1932 Miller racing cars had to carry ballast in 
the form of steel bars or lead pigs bolted in the frame chan 
| 


nels. There was no uniform practice in placing this added 


weight. One driver told me that it was most convenient to 
put it in the channels between the motor supporting arms and 
he tried it there. He was so pleased with the handling of the 
car with it in that position that he would not change it. 
Others put it under the seats and towards the rear of the 
frame. 

Under the rules, the car with 1950 lb. weight and one cu. in. 
displacement for each 7 lb. weight ought to be the best com 
bination, other design factors being equally good. In other 
words the optimum size should be 298.5 cu. in. The Buick 
was 284 cu. in., the Studebakers 337 cu. in. and the Millers 
trom 151 to 270 cu. in. displacement. Most of the drivers 
were more concerned with getting good reliable engines than 
with big ones. 
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old racing cars were trom to to 150 |b. heavier than the 


minimum set. The large displacement cars were much overt 
2 


weight. For example, No. 34 Studebaker had to weigh at 
least 2359 lb. because it had a 337 cu. in. engine. It actually 
weighed 2673 or 324 lb. more than necessary. No. 58, th 


F. W.D. Miller, would have been permitted to weigh as litte 


as 2156 lb. on a basis of 7 |b. per cu. in.; it was 392 lb 
heavier. 

A fixed size of gasoline tank of 15-gal. capacity for ever) 
car was a third requirement in the new rules. This made at 
least three stops at the pits necessary for the economical car 
and four in case of gas eaters. 

The winner made four stops for gasoline, but the littl 
four-cylinder Millers surprised everyone tor economy, Lou 
Moore stopping only twice and taking only 11 gal. on th 


“th lap and 12 gal. on the 


126th lap to fill up. Some of 
these cars running 109 m.p.h. average were getting nearly 11 
miles per gal. 

Studebaker tests, made in advance of the race to find out 
just how gasoline consumption varied with speed showed 
some startling results. At 100 m.p.h. they were running 
12.5 miles per gal. but when the average speed was increased 


to 106 m.p.h. the gasoline mileage decreased to 10 miles per 
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INDIANAPOLIS RACE 15 


Their 


Specifications 





and Performances 


Shock Absorbers Tires Springs 
ae Total 
| | Drive Prize | Car 
Front | Rear | Front Rear Oil Used Drive | Front Rear (Reaction Starter | Weight | Lap Out Cause of Out Money | No. 
H F | 20-600 | 20-600 | Union | FW DC 14E 8 C 1968 63 | Broken universal joint in |. f. wheel $225 | 2 
H-F | H-F | 18-600 | 18-700 | Gilmore Castor | RW %E | WE | TT E 1960 48 | Broken timing gear | 215 3 
L L | 20-650 | 20-650 | Pennzoil... RW lok “4E | H E 2343 | Finished | 1,200 4 
H-F H-F 18-600 | 18-700 | Richlube Castor RW DC | DC | SR E 2151 136 Broken ring gear 1,085 | 5 
Hou Hou | 18-700 | 18-700 | Conoco RW 4E | WE | H E 2665 Finished 500 6 
L | L 20-600 | 20-650 | Conoco RW 14E 4E | TT E 2308 Finished | 3,250} 8 
Hou Hou 18-700 | 18-700 | Conoco | RW 16E OE - H E 2660 Finished 1/150 | 9 
H H 20-600 | 20-650 | Kendall RW WE | WE TT E 2135 37 | Broken piston 206 | iC 
H-F H-F 20-600 | 20-600 | Richlube Castor FW DC | M%E C 1966 85 Broken timing gear 945 | 12 
H H 18-650 | 18-700 | Richlube Castor.| RW WE MoE H C 2637 Finished 425 | 14 
F 18-600 | 18-700 | Richlube Castor.| RW DC DC TT E 1965 132 Crashed into No. 57 260 15 
H H 18-600 | 18-700 | Gilmore | RW “YE | WE TT E 1974 66 | Broken piston 230 | 16 
L L 18-600 | 18-600 RW | %E | WE H E 2019 Finished 9,100 | 17 
H H 20-600 | 20-600 | Richlube Castor.| RW YE | WE 7e E 2150 192 | Flagged in 17th place | 340 | 18 
L L 18-550 | 18-650 RW Yok W4E H E 1964 161 Conn. rod bolt broke—rod through case 295 | 19 
H H 20-600 | 20-600 | Richlube Castor.| RW 16E 16E TI C 2099 Finished 2,400 | 21 
G-H-F| G-H-F| 20-600 | 20-600 | Richlube Castor.| RW 14E 14E TT C 1965 1 | Start. cr’k nut pushed out fr't cover of crankease| '200 | 22 
H H 20-600 | 20-600 | Pennzoil FW DC V6E $ E 2349 33 | No. 1 connecting rod bearing out 5 205 | 23 
H H 18-600 | 18-600 | Union RW 14E MoE ye Cc 1955 13 Broken oil line—lost all oil 275 | 24 
L L 18-650 | 18-700 | Richlube Castor RW YE YE TT E 1960 50 | Broken crankshaft : 220 | 2é 
H H 18-600 | 18-700 | Richlube Castor RW 16E MoE 77 E 2013 197 | Flagged in 16th place. . 370 | 26 
Hou-H|} Hou-H}| 18-600 | 18-700 | Richlube Castor RW 14k VoE TT C 1960 | 168 Flagged in 18th place. 320 | 27 
L I 18-550 | 18-650 | Castor RW 14E YE | H E 1960 | 163 Connecting rod bearing out. . 305 | 28 
G G 18-550 | 18-600 | Conoco RW | WE | WE H E 2078 | 197 Flagged in 15th place 380 | 29 
H-F H-F 18-600 | 18-600 | Richlube Castor FW DC YE | § Cc 1965 | 147 | Left rear axle tube broken 275 | 32 
Hou Hou 18-700 | 18-700 | Conoco ..| RW | ME “4E | H E 2673 Finished | 1,300 34 
G G 20-600 | 20-600 | Tydol RW DC po 1s E 2102 Finished 18,000 | 36 
G-H G-H 18-600 | 18-700 | Richlube Castor.| RW | WE 4E | TT E 1987 Finished 4,100 | 37 
G L 20-600 | 20-600 | Pennzoil FW DC | W%E | § EB 2067 Finished 1,450 | 38 
H H 20-600 | 20-600 | Richlube Castor| FW | DC | DC | § E 2012 156 | Broken ring gear 1,080 | 45 
Hou Hou 18-700 | 18-700 | Conoco RW | %E H E 2655 | Finished 1.100 | 46 
Hou Hou 18-700 | 18-700 | Conoco RW VoE H E 2585 Finished 475 | 47 
H H 20-600 | 20-600 | Gilmore RW aE ig E 2600 Finished 450 | 49 
L L 20-600 | 20-600 | Pennzoil RW oe H E 2529 192 Broken rear axle shaft, lost wheel 330 | 51 
H H 18-600 | 18-650 | Richlube Castor.| RW YE TT Cc 1974 77 ‘| Clutch slipping 235 | 53 
D D 18-700 | 18-700 RW “WE | MI TT E 2468 121 Over the south wall—hit by No. 15 250 | 57 
k F 18-700 | 18-700 | Richlube Castor.) 4W pc DC 8 E 2548 47 Oil overheated 210 | 58 
H H 18-550 | 18-600 | Conoco RW 16K L6E H E 1952 24 Oil leak and ignition trouble 204 | 59 
H H 20-600 | 20-600 | Richlube Castor.| FW DC DC $ Cc 1971 13 Broken manifold 202 | 61 
G-H G-H 20-600 | 20-650 | Isovis-D RW 16E MoE TT E 2174 64 Wrecked on 8. W. turn 240 | 64 
H H 20-600 | 20-600 | Isovis-D RW Lok Lok TT C 1957 125 Driver could get no relief—quit 255 | 65 
H H 20-600 | 20-600 | Oilzum Castor FW DC L6E Ss C 2164 158 Flagged in 19th place 285 | 68 
Shock Absorbers Springs: Drive Reaction: Starter: 
H—Hartford G—Gabriel ly E—Semi elliptic S—Through springs C-—Crank 
F¥—Fageol l.— Lovejoy DC—Double-Cantilever TT—Torque Tube E—Electric 
Hou— Houdaille lD—Delco Remy 


gal. A further increase to 108 m.p.h. brought fuel consump 
tion to g miles per gal. W.S. James of Studebaker says that, 
computing the fuel consumed on the basis of the speed dis 
tance chart for a lap on the track, it was possible to predict 
just what the average fuel consumption would be for a long 
distance. Computed values checked very closely with actual 
long distance run experiences. 

To guard against running out of fuel most of the cars 
carried some form of reserve supply. “Babe” Stapp ran out 
of fuel on the northwest turn and lost 6 min. when he was 
leading the race. The cause was simple. He had a reserve 
supply upon which he depended. The reserve valve was not 
closed at the previous refueling stop and he used his entire 
supply when he thought he still had a gallon left. This mis- 
take cost him the premier position in the race. Trying to 
make up for the time lost he over-drove; the engine started 
to have valve trouble and the missing finally was too much 
for the ring gear in his rear axle. When this broke he was 
through. 

The limited gasoline tank rule placed a new emphasis on 
fuel economy Studebaker, for example, found out in their 
tests that the same car which last year obtained 7.75 miles 
per gal. was now doing 10 miles per gal. with the new 


streamlined body. Actual figures show that they were able 


H—Hotchkiss 
R—Radius Rods 


to reduce the wind resistance at 100 m.p.h. 55 per cent by 
the body changes made in the 1933 design. Because the Stude- 
baker team used wire wheels they were able to get a reduc- 
tion of only 40 per cent as the cars were finally approved. 
This, however, reduced the gas consumption 15 per cent with- 
out affecting the acceleration or speed performance. During 
the race, with their five cars under careful observation—for 
Studebaker was getting engineering information as well as 
trying to finish a five-car team—they found the average con- 
sumption for all five cars was 9.5 miles per gal. The best 
was 11.8 miles per gal. and the poorest 8.20 miles per gal. 

Limiting the gasoline tanks to 15 gal. also brought up 
another problem. Pit congestion threatened if there was any 
uniformity in gas consumption. Therefore, pushing a car to 
start the engine at the pits was prohibited. Starting had to 
be either by hand or by starter. On some of the Millers this 
rule caused expensive additions. 

Louis Meyer—who is the second two-time winner of this 
500-mile race, sharing that distinction with Tommy Milton— 
solved this starter difficulty ina simple manner. He took one 
of the old Studebaker electric self-starters in which the reduc- 
tion was external to the engine. This he used in place of 
a hand crank and did not attempt to carry it in the car. With 
the exception of No. 21 which carried a radio outfit, only the 
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Louis Meyer in his winning Miller. 
cantilever springs front and rear and tubular rear axle. 


The car has double 


Lawson Harris was Meyer’s 


mechanic. 


cars having battery ignition carried batteries during the race. 
All the rest of the cars having electric self-starters provided a 
big plug on the side of the frame or body through which an 
external battery could easily be attached. During and prior 
to the race it was a picturesque sight to see big husky men 
trundling a battery around the paddock and garages in a 
little juvenile wagon not much larger than the battery itself; 
but such wagons were the approved method of transporta 
tion. More than a third of the drivers contented themselves 
with manual starters as a check-up showed. 

The uniform performance of the Studebaker team and the 
other Studebaker-engined cars, which brought them seven ot 
the first fifteen places when pitted against the big field of 
Millers, was one of the highlights of the day. 

The most striking performance among individual cars was 
that of the Buick driven by Stubblefield. 

The history of the pit stops is very edifying. Fuel stops 
brought cars to the pits 61 times out of the 125 stops made 
during the race. 
cedure when refueling. 


Most water stops were just routine pro 
All spark plug trouble was on stops made for that purpose 
exclusively. Condensers and magnetos were responsible for 
four of these stops and two stops were to change the mak« 
of the plugs. 
The most important development of the year was in tires. 
Despite the heat of the day, the higher speeds and the heavier 


cars, there was not an involuntary tire change during the day. 


Analysis of Pit Stops 


Number of stops 125 
Gasoline 61 
Water 10 
Right rear tire 1] 
Right front tire 5 


Left rear tire none 
Left front tire none 
Spark plugs 6 
Shock absorbers 1 
Oil line, fuel line, gas cap, each l 
Throttle, clutch, magneto, each 2 
Steering gear | 


Vol. 33, No. 1 


@ 


e 
4 
: i; Sz 


to et 


> or oe 





ate 7 


& a r a 
Wilbur Shaw won second place. His car carried a small 
four-cylinder Miller engine in a stock Whippet chassis. 
The design shows another successful effort to get small 


frontal area. J. C. Brooks was the mechanic. 


Eleven right rears were changed as a precautionary measure 
and five right fronts. Moore, No. 37 to 
101.6 m.p-h., went th 

No. 49 did the same. Twelve 


other cars running less than 500 miles did not stop for tires 
All tires on the 


Lou who drove 


third place at an average of entire 


distance on the original tires. 


left side went the entire distance. 

Since Firestone had all of the tire equipment this was a 
great credit to their engineering department. Tires were r¢ 
duced in weight by more than 2 |b. 
lighter. 


The wheels were made 
All tres carried 38 lb. of air irrespective of their 
size, with No. 14 carried 36 |b. 
probably went to 45 lb. during the race. 
ply with 5/32 in. 


one exception; Pressures 


The tires were six 
grooved treads and the side walls had 


only a skim coat of rubber on them. 


This permitted better 


cooling of the side walls and plys. There was not a single 


case of ply separation such as distinguished the 1932 race. 
The construction of the tires also involved a new combina 

tion of plys. Last year the sides of the tires were scuffed as 

much as 24% in. where they were rolled when taking the 


turns. This vear the same size of tire would not scuff much 


more than % in. under like use. Also the new ply arrange 
ment made the tires much more stable and the cars easier to 
handle 


on the turns. During the experimental work, it 1S 


understood some tires were tried which were so flexible that 
it was hard to keep on the track. That was the other extreme. 

Piston rings were an important problem this year. Pistons 
had to be gas tight or the oil consumption would be excessive. 
That Studebaker really found out something about blow-by 
as a cause of excessive oil consumption is indicated by the 
fact that they used only % gal. of oil average for the 500 
miles in their engines. A similar engine in an independent 
car used 1.5 gal., in another 1.75 gal. In the course of these 
Studebaker experiments, it was apparent that blow-by is a 
function of engine speed; the higher the speed the more the 
blow-by. Blow-by is proportional to the speed and inversely 
proportional to the diameter of the cylinder; that is why the 
small-cylindered Millers were able to run 6000 r.p.m. while 
the Studebakers were in the neighborhood of 4000 r.p.m. for 
comparative oil The F. W. D. Miller V-8 
was not able to stay in the race because of excessive oil tem 
perature. 


consumption. 


Perhaps in the light of the experience of this race 
it will be possible to lick the blow-by which seems to be re 


sponsible both for consumption and high oil temperature. 
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Manifolding was an important problem in the proper 
functioning of these engines. Meyer and Rose had similar 
engines with the intake manifolds dumping the charge 
straight down into the cylinder. They used two carbureters 
on a common manifold for each four-cylinder half of their 
eight-cylinder engine. The Miller and Duesenberg engines 
are the equivalent of two tour-cylinder engines coupled end to 
end. This is to distinguish them from the production type 
engines which have a 2-4-2 crankshaft or a four in the middle 
and half a four at each end. This introduced manifold com- 
plications. The common practice was to put a carbureter, 
down dratt, on each adjacent pair of cylinders. Then the 
two middle manifolds were coupled together with a hose to 
maintain a balanced pressure. The two end ones were like- 
wise coupled together with a hose to maintain a balanced pres- 
sure. The two end ones were likewise coupled together. 

Just what can be done by this “hopping up” process is 
H. W. (Stubby) Stubblefield in his Buick-engined car shown by the Studebaker dynamometer records where their 
which was first of the semi-stock jobs to cross the finish standard 130 hp. engine was pushed up to 175 hp. at 3600 


line. This car finished 5th behind four Miller jobs. r.p.m. in 1932 and on to 200 hp. at 4000 r.p.m. in this year’s 





Leon Duray, owner of No. 17 which finished with so little 











sTarrT 
oil that it took a suction pump to drain the crankcase after BEGIN S.w. TURN 
ry: END OF S w TURN 
the race, told an interesting story about his experience. The = 
pistons in his engine stuck just before the race. Unable to Ee ia ne be ra 
afford another new set, he took some second hand ones that ai Cnr 
We WN ¢ URN URN 
had been scrapped by another driver. They were so loose 
a 4 7 100 
that Leon said, “you had to be careful not to get them cross 
, °° w= : 00 F ° a2 5400 
wise when putting them in the cylinder. That accounts for = «| > EEE Ee A900 — £298 
. 2 ai 
the excessive oil consumption of that car. | 7 "ase 
How the semi-stock cars were “hopped-up” is a question — «|{# BEGIN NE TURN 
a . w 3 
which has been asked so many times. The answer is easy, %|s0_ 6000 reer 6 1200 7900 ———__—Bace 
i . : ~ ” 
the accomplishment difficult. Compression ratio is the first 4}, exe Nw. TURN 
] : ee | . . | " | le 7 =z END OF N E TURN ENO OF N WTURN 
step, multiple carbureters the next and new camshatt design -™ 
or tappet modification the third. re sone ne - 
ca 9 eT _360 ‘ __!90899 11400 
Compression ratios vary trom g up to 12 to I. Chey are 
; 2 ° - . "0 BEGIN Sw TURN 
governed largely by the type of engine. Where an L-head is prise Live 14400 
: . ; : ; / : . . ) 100 HOME STRETCH 13200 13800 
used it has been necessary to make an intensified Ricardo “ 
combustion chamber to get the compression high enough and 92__12000_ rest 12600 
still have some clearance around the valves. The highest Speed chart showing how a lap of the 2'4-mile track 
compressions were found on the small-cylindered Millers with was negotiated by a semi-stock car. Crossing the start- 
1 ing line at 112 m.p.h. and finishing the lap at 115 m.p.h., 
two overhead camshatts. The compression on those engines A neni anniek Mamas: a ee f 119 
. | | . } the speec varie¢ yetween a maximum o m.p.n, on 
was so high that there is a depression in the head of the the back stretch to a minimum of 96 m.p.h. near the 
domed pistons to prevent the valves hitting them. The littl end of the northwest turn. 


Hudson-engined Martz Special used standard camshafts and 

replaced the roller tappets with special shaped mushroom cars. These engines were tested on the dynamometer with 
ends. A keyway prevented them from rotating on a vertical — full load varied according to the requirements in making a 
AXIS. lap of the track, for 25 hr. continuously before they were 


and 1j I VW. Kirkpatrick 
a [evr en "AS a 
dt TD Cree lil ad 
aunt “Y : if i} 





The Studebaker factory-sponsored team. Every car finished, the places won being 7th, 9th, 10th, 11th and 12th. 
Studebaker-engined cars also finished 6th and 8th. Many design lessons were learned in development of the cars 
for this team. 


July, 1933 








18 S.A.E. JOURNAL 


Causes of Eliminations 

Wrecks 
Timing gear failure 
Ring gear failure 
Piston failure 
Broken oil line 
Burned out connecting rod 
Universal joint failure 
Connecting rod bolt broke 
Starting crank nut pushed case out 
Broken crankshaft 
Broken rear axle tube 
Broken rear axle shaft, lost wheel 
Slipping clutch 
Overheating oil 
Broken intake manifold 
Withdrawn 

Total 

Running at finish 
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The car which finished roth in the race 
had gone over 1500 miles in test work on the track before 
the race and furnishes good indication of what stamina can 


finally approved. 


be built into a mechanism in preparing for such a contest. 


fuel that 
Two kinds of fuel were used; California 


High compressions brought another problem 
would not detonate. 


gasolines with Ethyl fluid in varying quantities and other 
Mid-continent gasolines mixed with both benzol and Ethy]l. 
There was a formula just right for each of the engines that 
had been worked out in practice. Not only did they work 
out the proper fuel formula, but they had to find out just 
the right spark plug to go with the compression ratio and 
fuel which they were using. Unless the combination was 
just right the final results were most discouraging. 

The F. W. D. Miller was without doubt the most interest 
ing development of the year. 


[t was introduced last year and 
a flat 


was failure. The principal reason for its lack of suc 
cess was the inability to cool the transfer gears from the trans 
mission to the lay shaft which drives the front and rear ends. 
A secondary reason was the elimination of a differential be 
tween the front and rear ends which made the car quite tricky 
in the turns. The transfer gear unit was filled with oil last 
year and nearly burned up. The same problem was encoun 


Miss America X 


train trom the engine to the propeller shaft. 


tered on the which used a transfer gear 


Gar Wood 
solved it by running the gears in a dry case and spraying the 
oil on to the gear teeth just ahead of the point of contact. 
The same thing was done this year on the F.W.D. 
are tour gears in the transfer train. 


There 
The case is pumped dry 
with a gear scavenger pump and fresh, cool oil is pumped 
through jets upon the gears. A thirty-gallon oil tank is pro 
vided beneath the driver's seat to carry this oil and to cool 
as well as to lubricate the gears. It has no connection with 


(Continued on page 27) 


Some Mechanical Details of Louis Meyer’s Winning Car 





(1) Portable self-starter 
(3) Cylinder construction 


Sketches by the author 
(2) Rear drive construction 
(4) Front axle construction 
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EORGES BROULHIET, a 
member of the Council of the 
French Societe des Ingenieurs 
de |’Automobile, is going to talk on 
independent springing at the Interna 
tional Automotive Engineering Con- 
gress on Sept. a 

Special interest attaches to this 
paper because of the intense interest 
of our own car manufacturers in in- 
dependent wheel suspension at the 
present moment. This feature now 
seems certain to be the next important 
design change to gain widespread 
commercial acceptance in this country 
and no more timely technical subject 
€XISts. 

While our American engineers have 
studied carefully most of the Euro- 
pean constructions as a part of the 
experimental work which they have 
been doing in the last two or three 
years, they will be eager to learn from 
this foreign authority his opinions 
about independent springing as well 
as the latest French information con 
cerning it. Despite the fact that a 
majority of 1934 designs will have 
been completed by the time this paper 
is presented, there is every evidence 
that active engineering interest in this 
held will continue for a number of 
years to come. 


- 


RACTICALLY every section of 
the Society has been active in co- 
operating with national head- 
quarters in employment work 
throughout the period of the depres- 
sion. Some Sections, however, have 
gone further than general cooperation 
and have appointed special employ- 
ment committees to function as a 
definite part of Section activities. 
Queries directed to all Sections re- 
cently showed special employment 
committees to have been appointed by 


Chronicle and 


Comment 


By 


Norman G. Shidle 


Chicago, Cleveland, Detroit, Metro 
politan, Philadelphia and Southern 
California. 

Nine other Sections replied stating 
that no special employment commit- 
tee had been appointed by the Section, 
while the other seven Sections failed 
to reply to the query. 
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HATEVER may be the final 

effects of the Industrial Re- 

covery bill, an immediate 
consequence will be to increase the 
importance of production and engi- 
neering departments in management 
thinking. The provisions of the new 
legislation are sufficiently flexible to 
put largely upon industry itself the 
burden of deciding what may best be 
done and what may best be left un- 
done under its provisions. 

While many of these decisions lie 
in the realm of marketing and prices, 
those likely to be most troublesome 
in case of missteps are in the manu- 
facturing and human relations field. 
Very definitely the new legislation 
looks toward shorter working hours, 
abolition of very low wage scales 
under any conditions and better pro- 
tection for labor in general. 

The automotive industry has been 
far better than most of its neighbors 
so far as average wage rates are con- 
cerned and no worse than many as 
regards seasonal employment. Yet 
broad, calm judgments on many de- 
tailed matters must be combined with 
expert knowledge of technical oper- 
ations in the next twelve months if 
the Industrial Recovery bill is to be 
made an instrument of helpfulness to 
our industry. 
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The production execuuve, capable 
ot sound thinking in terms of general 
industrial policies, has before him, it 
seems to us, a period of unusual op 
portunity for service to his industry 
and his profession. 


- 


HE effects of continuous price 

declines throughout the auto- 

motive industry were reflected 
clearly in the financial statements of 
car and parts makers for the first 
quarter of 1933 as compared with the 
similar period of 1932. Combined 
statements of a group of 13 represen- 
tative passenger car companies, ex- 
cluding Ford, showed an increase in 
total deficit of about 23 per ‘cent as 
compared with the first three months 
of 1932. Production for the group 
was off less than 15 per cent. 

Second quarter statements, not yet 
available in most cases, will undoubt- 
edly show the good effects of in- 
creased volume and a stabilized price 
structure. In some notable instances 
these effects will have been great 
enough to turn deficits into profits; 
in others, losses will have been ma- 
terially cut. 

While earnings in the third quarter 
may not equal those of the accelerat- 
ing April-June period, there is little 
likelihood that the low levels of the 
first three months will be touched. 

In these figures, rather than in the 
speed with which engineering knowl- 
edge has progressed, can be read many 
of the reasons for lack of radical ex- 
periments with the public fancy as 
regards automobile design. Academic 
theory to the contrary, the commercial 
adoption of extremely novel or unique 
engineering ideas usually is better 
suited to eras of prosperity than to 
periods when profits are the excep- 
tion rather than the rule. 








W. C. Brown, chairman of the Subcommittee which 
drafted the multi-beam headlamp specifications, is seated 
at the left. R. W. Johnson, A. N. Taylor and V. J. Roper, 
are seated at the right. Chairman C. A. Michel, of the 
S.A.E. Lighting Division, is standing at the rear. 





Test car furnished and operated by representatives of 

the Westinghouse Lamp Co. Varied lighting effects on 

the road can be produced by control switches manipu- 
lated by the driver. 





The test car used by W. W. Matthews, representative of 
the Commonwealth of Pennsylvania, during the demon- 
strations made at night on May 22. 





By Floyd H. Hazard, M. E. 


IGH-SPEED driving at night will be much less dan 

gerous, in the opinion of many experts on headlight 

ing, when the proposed specifications for multibeam 
head!amps on which the I.E.S. Motor Vehicle Lighting Com 
mittee and the S.A.E. Lighting Division have been concen 
trating jointly, tor some time, are adopted. These new speci 
fications refer to asymmetric—or unsymmetrical—beams that 
are intended to furnish brighter and higher light on the right 
side of the road and provide for a “meeting beam,” a “lower 
beam,’ or a “clear-road beam” as desired, rather than to the 
fixed, symmetrical beams previously specified and now in 
general use. These terms are defined later in this article. 

The new specifications were recommended for adoption by 
the committees during a meeting held May 22 and 23 at the 
Dean Hotel, Lake Mahopac, N. Y. W. F. Little, chairman 
of the I.E.S. Motor Vehicle Lighting Committee, and C. A. 
Michel, chairman of the S.A.E. Lighting Division, presided 
at the three joint sessions. 

At the first session, held Monday afternoon, May 22, W. C 
Brown, chairman of the joint subcommittee appointed to draw 
up the proposed specifications, presented and explained them. 
He said that the present specifications for laboratory test of 
the optical characteristics of headlamps have been in virtually 
the same form for a decade, that they represented the tech 
nical interpretation on the part of the engineering societies of 
the results which the state officials wished to secure and that 
it has become a matter of concern to the industry that such 
officials might think these specifications meet the safety re 
quirements under present conditions, as they were based on a 
driving practice of an altogether different order from that 
obtaining today. 

As it has developed, Mr. Brown continued, it has not been 
a matter of car speeds being limited by the headlighting; 
today, speeds are higher, regardless of the headlighting. At 
present 35 m.p.h. is common even in the cities and 45 m.p.h. 
is legal on the highways of many states. Daytime driving 
habits and the “feel” of the modern car have caused people 
to drive even faster than this at night. They do not recog 
nize the hazards at night, yet these hazards still exist, as is 
evidenced by the statistics which show a preponderance of 
night accidents due to insufficient light as compared with 
those due to glare. Automotive engineers are very much 
alarmed because of lack of driving safety, while many state 
ofhcials are not aware how far the present specification is 
from meeting present conditions. As the result of this situ 
ation, this joint subcommittee was appointed to review the 


High-Speed Night 
by New Three- 














































































ht Driving Made Safer 
-¢-| Beam Headlamp 


Asymmetric beam specifications 
recommended call for higher and 


brighter light on right of road 





A squad of safety defenders all set to guard against 








- danger. In the front rank are C. B. Veal, R. L. Aumack 
ht Y specificauions and to make recommendations. and W : L. Cross, Jr. The rear guard comprises: P. G. 
oi R. N. Falge presented data obtained from road research, angen, 5. ny ee ee ee ae 
m showing the relationships between beam candlepower and 
n visibility distances, according to the accompanying chart, and 
Cl used motion pictures to show the effects produced by multi- 
lat beam headlights when driving a car over various types of 
ht | road, illustrating particularly the variation in location of light 
er beams passing in a horizontal plane through the headlight 
he centers with reference to the road and to oncoming drivers. 
In 
Road Demonstrations 
by ; , 
For the road demonstrations of various types ot head 

he lighting, tour cars specially equipped with different types of 
“~ headlamps were used. The tests were made after dark on 
A. May 22, those present being divided into groups so that they 
ed could be transported in these different cars alternately and 
thus be given an opportunity to witness actual results while 
' ' being driven over various types of roads lighted by differen® 
ia types of beams. 
pr | The demonstrations had three main purposes: 
lly (1) To nhabie that a single fixed beam cannot give good Elaborate lighting equipment of the demonstrating car 
h \ road lighting without glare; from Nela Park, Cleveland, which was driven to Lake 
al (2) To show that an asymmetric meeting beam having Mahopac by W. C. Brown, of the General Electric Co. 
aia only the left side depressed or shifted to the right is an im- 
fe provement over the conventional meeting beam having both 
beams depressed; and 
n (3) To show that light thrown above the horizontal is de- 
oS sirable when the road is clear of approaching cars. 

To demonstrate the first point, the conventional headlamps 
site were adjusted to simulate 1-deg. loading-allowance and the 
| car was empty except for the driver. The car was then driven 
+ | about to show the shortcomings of this headlighting as a 
h driving beam, especially at a speed greater than 35 m.p.h. 
- Afterward, the beams were re-aimed to simulate a fully loaded 
le car. The car was then driven over a slight rise with a fixed 
a upper beam to illustrate the effect of glare. This procedure 
la was then repeated with both beams depressed to show relief 
al | from glare but an accompanying limited amount of driving 
th light. 
rm | To show that an asymmetric meeting beam having only 
- | the left side depressed or shifted is an improvement over the 
m conventional meeting beam having both beams depressed, a 
- standing test was made on level road and a comparison af- 


Guide Lamp Corp. representatives C. A. Michel and 
; R. N. Falge operated this car during the headlighting 
car on a level road, to compare the two types of beams. demonstrations. 


forded. A test was then made when passing an approaching 
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Headlamp-Beam Candlepower versus Visibility Distance 
Test Object: 3 Ft. High and 1 Ft. Wide 


Reflection Factor 3.7 Per Cent 


A 





Observer No. 


Visibility 1 2 3 4 5 1 2 
Distance, \verage 
Ft. Cp. Cp. Cp Cp. Cp. Cp. Cp. Cp. 
150 790 980 1,900 2,300 3,400 1,874 180 260 
200 1,800 2,200 4,400 5,200 7,800 4,280 430 600 
250 3,500 4,300 8,200 10,000 15,000 8,200 810 1,150 
300 6,000 7,200 14,000 17,000 25,000 13,850 1,400 1,900 
400 14,000 16,500 32,000 38,000 ek Persia ied , 3,200 4,400 
500 26,000 31,000 7 A — 3 ee 6,000 8,200 


700 Cee Ween < e e : ..++- 16,000 22,000 
1,000 SE nee ain s foc Bia te ivww. £50 





‘Represents a-person in dark clothing; ?a person in medium-light 
Optical rating of observers in per cent of normal vision, based on 
per cent; No. 4, 57 per cent; and No. 5, 


Reflection Factor’ 14 Per Cent 


Reflection Factor® 27 Per Cent 








— a ae 
Observer No. Observer No. 
3 t 5 1 2 3 } 5 
Average Aver. 
Cp. Cp. Cp. Cp. Cp. Cp. cp. ‘on. Cp. Cp. 
420 500 900 452 90 130 200 310 450 236 
960 1,100 2,000 1,018 210 300 460 720 1,050 548 
1,800 2,150 3,900 1,962 400 580 900 1,350 2,000 1,046 
3,100 3,700 6,300 3,280 680 980 1,500 300 3,400 Reyes 
7,000 8,400 15,000 7,600 1,600 2,250 3,500 5,300 7,700 4,070 
13,500 16,000 29,000 14,540 3,000 4,300 6,600 10,000 14,500 7,680 
35,000 ee sacws  earsiae 8,000 11,000 17,000 27,000 38,000 20,200 
vis Babee -wsoee waded 23,000 31,000 
clothing; 8a person in light clothing. 
a Snellen chart: No. 1, unknown; No. 2, 109 per cent; No. 3, 94 


23 per cent. The test was made with the car stationary and the object approaching on a 


straight, level concrete road. There was no moonlight. The observers were accustomed to road illumination before readings were 


taken. 


To show the third point—that light thrown above the hori- 
zontal is desirable when the road is clear—the car was driven 
for some distance at various speeds on roads including curves 
and rises, and with various light intensities thrown above the 
horizontal. These were compared with the conventional 
upper beam adjusted to comply with the existant specifica- 
tions. The light intensities were 2500, 5000, 10,000 and 20,000 
cp. The lamps on the cars were then adjusted to give a light 
intensity of 5000 cp. above the horizontal, both cars to shift 
to asymmetric meeting beams when that seemed desirable. 

The headquarters for the demonstrations was on the East- 
ern State Parkway extension, where the screen for focusing 
the headlamps was located, the standing tests conducted, and 
the runs made over hilly and level, straight and curved roads 
of varied types of surface including concrete, asphalt and dirt 
and having different amounts of “crown.” 


Further Procedure and Conclusions 


At morning and afternoon sessions on Tuesday, May 23, 
further discussion of the proposed specifications and of the 
results of the previous night’s road demonstrations constituted 
the main subjects. A. W. Devine, of Massachusetts, a mem- 
ber of the Lighting Advisory Board of the Eastern Confer- 
ence of Motor-Vehicle Administrators, suggested that the 


proposed specifications be modified to apply to three-beam 


headlighting equipment, retaining the present specification 
for present standard types of headlights. 

On motion made, seconded and carried by the I.E.S. and 
the S.A.E. committees separately, it was agreed that the present 
specifications on symmetrical beams would be retained and 
that the proposed specifications would be adopted for use in 
laboratory acceptance tests for asymmetric equipments. 

Some of the points brought out during the course of the 
discussion were that the primary object in this work is proper 
usage and service-station adjustment, that the proposed speci- 
fications should be used for laboratory tests for acceptance of 
certain types of headlamps, that the aiming of the beams 
should be horizontal unless otherwise specified by the manu- 
facturer, and that the proposed specifications offer the safest 
type of lighting and do not make the former type illegal. 
The specifications proposed need not be retroactive and in no 
wise prevent the use of present headlamps, but provide 
greater safety for night driving. It was advocated that drivers 
be encouraged and educated to use the meeting beam. The 
highlights of the revised specifications are as follows: 

Scope.—The specifications are based on the fact that assur- 
ance of reasonable safety in driving at night under the con- 
ditions of present-day motoring demands the provision of 
at least two beams of different characteristics under the imme- 
diate control of the driver: one arranged to reveal obstacles 
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A. W. Devine, representing Massachusetts, and Joseph 
Coyle, R. W. Johnson and A. N. Taylor 


at a safe distance in advance of the vehicle under ordinary 
conditions of road contour and loading; and the other 
arranged to avoid dangerous glare under usual conditions 
of passing, the driver to be required to use the latter beam 
whenever meeting other cars. 

Meeting Beam.—This beam is designed to be used when 
meeting approaching vehicles. In general, it is for use on 
country highways when other vehicles are approaching 
within 500 ft. or when signaled. This beam should provide 
relatively more light on the road to the driver’s right than 
to the left, so that pedestrians and objects may be revealed 
at a safe distance ahead of the vehicle. On the left side, the 
beam should be depressed or shifted sufficiently to avoid 
glare for the oncoming driver. 

Lower Beam.—This beam is designed to be used on lighted 
highways, in towns and in cities. With this beam the high- 
candlepower portion should be directed downward approxi- 
mately 2 deg. below the horizontal; there may be more light 
on the right side of the road than on the left. 

Clear-Road Beam.—This beam is designed to be used on 
country roads when not approaching other vehicles and should 
provide sufficient candlepower ahead to reveal persons or 
obstacles at a safe distance ahead of the vehicle under ordinary 
road conditions and car loading. 


Action Taken on Other Matters 


Subcommittee on Usage Code—A progress report was 
made by W. C. 
ing that the committee had but recently been organized but 
hopes to have a code available soon covering the use of head- 


3rown, chairman of this subcommittee, stat- 


lights, their adjustment and maintenance, and giving in- 
formation on headlight inspection. 

Specifications for Reflector Units—W. F. Little stated that 
the specifications adopted by the State of Massachusetts were 
much more severe than the joint I.E.S.-S.A.E. specifications. 
W.L. Cross, Jr., of Connecticut, emphasized the need of much 
more severe specifications. The chairman of the meeting 
was authorized to appoint a subcommittee whenever he felt 
it necessary to revise the present joint specifications. 

Signal Specifications —The State of Connecticut is desirous 
of developing specifications covering the testing of turning- 
signal devices which are required by its law for use on trucks. 
It view of the fact that no such specifications for these types 
of signal devices are available, the formation of a joint I.E.S.- 





J. H. Kurlander, A. W. Kallmeyer and R. E. Carlson 


S.A.E. committee was authorized to draw up specifications. 
In connection with the S.A.E. membership of this committee, 
it was pointed out that it would be desirable to have repre- 
sentatives from the S.A.E. Highway Research Committee 
serve with representatives from the Lighting Division. 


Sectional Committee on Headlighting Debated 


In connection with the question of the formation of a 
Sectional Committee under the procedure of the American 
Standards Association, several of those present pointed out 
why they thought it desirable to formulate a usage code and 
specifications in such a committee. Practically every member 
attending the meeting took part in the discussion on this 
subject, during which it was pointed out that the I.E.S., 
through its Council, has already recommended that a sectional 
committee be formed. As the advisability at this time of the 
suggested new procedure was seriously questioned by several 
of those present, the chairman was authorized to appoint a 
subcommittee to prepare a prospectus of the suggested pro- 
cedure and what it would incur in contrast to the joint I.E.S.- 
S.A.E. procedure that has been in operation for so many 
years. This is to be sent to the Lighting Division for its 
consideration in acting on the matter. 


Errata 


YPOGRAPHICAL errors unfortunately crept into the 
formulas of Prof. C. Fayette Taylor’s automotive research 
article as printed in the June, 1933, S.A.E. JournaL on page 


27. The corrected formulas are as follows: 


Rr 
V P(, ~—) sin @ + sin (a — 8) (2) 
‘ - , Rr 
VM ng, (seven cylinder) = 1.23 P,,,, b2 Te (3) 
: r 
: ‘ = Rr 
M,,,,, (nine cylinder) sé. F.. b? ae (4) 
naa ~~ + 


In the article as previously printed the square brackets in 
expression (2) were inadvertently omitted. Extraneous signs 
of equality were erroneously included in expressions (3) and 
(4), and the numeral 4 was wrongly used instead of r in 
the divisor of expression (3). 
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OLLOWING is an incomplete list of papers 

which will be presented at the Interna- 
tional Automotive Engineering Congress to 
be held by the S.A.E. in Chicago, Aug. 28 to 
Sept. 4. 


Details regarding the time of presentation 
of each paper remain to be finally determined, 
but in general the program will call for pres- 


Motor Trucks and 
Motorcoaches 


Developments in Automotive Ordnance Apparatus 
Maj. H. A. Nisley, Ordnance Dept. 

Military Theories and Development of Motor Trans 
port—Lieut. Col. Brainerd Taylor, Quartermaster Corps, 
U.S. Army 

Factors Controlling Brake Design—B. B. Bachman, 
The Autocar Co. 

Legislative Requirements with Respect to Brake Effec 
tiveness and an Analysis of Various Codes—David Bee 
croft, Bendix Aviation Corp. 


Transportation and 
Maintenance 


Looking Forward in the Field of Transportation 
F. C. Horner, General Motors Corp. 

Summary of 1933 Motor Vehicle Legislation Pierre 
Schon, General Motors Truck Co. 

How Economies in Motor Vehicle Operation Can Be 
Effected from an Operator’s Standpoint—Clinton Brettell, 
R. H. Macy & Co., Inc. 

Effecting Economies in Motor Vehicle Operation 
L. V. Newton, Byllesby Engineering and Management 
Corp. 

Predetermined Operating ‘Requirements for Purchas 
ing Equipment—/. M. Orr, Equitable Auto Co. 


Fuels and 
Lubricants 


Conformity of Cylinders, Pistons and Rings—R. R. 
Teetor, The Perfect Circle Co. 

Hydraulic Action in Piston Ring Design—D. D. Rob 
ertson, Wilkening Mfg. Co. 

Engine Friction Analysis—L. C. Lichty and G. B. 
Carson, Yale University 

Oil Consumption—]. P. Stewart, Vacuum Oil Co. 

Extreme Pressure Lubricants-—-O. C. Bridgeman, Bu 
reau of Standards 

The Effect of Sludge Formation on Engine Oil Per 


formance—D. P. Barnard, T. H. Rogers and R. E. 


Wilkin, Standard Oil Co. (Indiana) 


S. A. E. Congress Program Nears Completion 


entation of Motorcoach and Motor Truck 
papers on Aug. 28 and 29; of Transportation 
and Maintenance papers on Aug. 29 and 30; 
of Production papers on Aug. 28 and 29; of 
Diesel papers on Aug. 31; of Fuels and Lu- 
bricants papers on Aug. 30 and Sept. 1; of 
Body papers on Aug. 31; of Passenger Car 
papers on Sept. 1 and 2; of Aircraft and Air- 
craft Engine papers on Sept. 2, 3 and 4. 


Joint Session of Transportation 
and Maintenance 
and Fuels and Lubricants 


Why Waste Fuel Through the Exhaust?—L. T. 
White, Cities Service Oil Co. 

Fuel Economy from the Engine Designer’s Point of 
View—]. B. Macauley, Chrysler Corp. 

Economy Through Fuel Selection—Neil MacCoull, 
Texas Co. 


Production 


Industry Needs an Equipment Policy for Profitable 
Operation—Joseph Geschelin, Automotive Industries 

When Quieter Gears Are Demanded, How Will We 
Make Them?—F. W. Cederleaf, Buick Motor Co. 

External Broaching—C. F. Bleicher, Chrysler Corp. 


Passenger Cars and 
Passenger-Car Bodies 


The Engineer’s Place in the Economic Picture—C. F. 
Kettering, General Motors Research Laboratories 

Address by President E. C. Elliott ot Purdue University 

Future of Individual Transportation—W. B. Stout, 
Stout Engineering Laboratories 

What Is the Matter with American Cars?—L. H. 
Pomeroy, Daimler Co., Ltd., Coventry, England 

Independent Springing—Georges Broulhiet, Ingenieur 
des Arts et Manufactures, Paris, France 

Engine Mountings—Alex Taub, Chevrolet Motor Co. 

Budgeting Body Construction and Tool Costs—N. H. 
Manning, LeBaron-Detroit Co. 

Automobile Design in Relation to Riding Comtort 
F. 1. Moss, The George Washington University 


Aircraft and 
Aircraft Engines 


Italian Developments in Aeronautic Science and Art 
General G. A. Crocco, head of Technical Section, Italian 
Air Ministry 

Airships for Commercial Purposes—]. C. Hunsaker, 
Goodyear-Zeppelin Corp. 

(Continued on page 25) 








































HE leading companies listed below have 
already contributed substantially to sup- 
port of the International Automotive Engi- 
neering Congress to be held by the S.A.E. in 
Chicago, Aug. 28 to Sept. 4. 

While additional names will appear on the 


Bendix Aviation Corp. 
Cord Corp. 

International Harvester Co. 
Borg-Warner Corp. 


Byllesby Engineering & Management 


Corp. 
Diamond T Motor Car Co. 


Aluminum Industries, Inc. 


Barnes Gibson Raymond, Inc. 


Carter Carbureter Corp. 
Crane Packing Co. 

Frost Gear and Forge Co. 
Pittsburgh Plate Glass Co. 
Ross Gear and Tool Co. 
Wilkening Mfg. Co. 
Federal Bearings Co., Inc. 
Chance Vought Corp. 
Wisconsin Axle Co. 
American Brakeblock Corp. 
Blood Bros. Machine Co. 
Guide Lamp Corp. 


Manufacture and Magnetic Inspection of Hollow Steel 
Propellers—Hamilton Foley, Pittsburgh Screw & Bolt 


Corp. 


Handy Governor Corp. 
Sikorsky Aviation Corp. 
Warner Gear Co. 

Aetna Ball Bearing Mfg. Co. 
Asbestos Mfg. Co. 

Allison Engineering Co. 
Bijur Lubricating Corp. 


Cincinnati Milling Machine Co. 


Detroit Edison Co. 

Globe Union Mfg. Co. 
Harrison Radiator Corp. 
Inland Steel Co. 

Midland Steel Products Co. 
Pennzoil Co. 

Ryerson and Haynes Inc. 
Schlegel Mfg. Co. 
Thermoid Rubber Co. 
Trucktor Corp. 

American Brass Co. 

C. M. Hall Lamp Co. 
Whitmore Mfg. Co. 
Equitable Auto Co. 
National Lock Washer Co. 


(Continued from page 24) 


List of S. A. E. Congress Sponsors Grows 


Aeronautical Corp. 


The Aerodynamics of Wing Sections for Airplanes 


E. N. Jacobs, National Advisory Committee for Aero 


nautics 


Tail Surface Vibration Phenomena—/. 


U. S. Army Air Corps 


Some Aspects of Air Transportation—P. G. Johnson, 


Tractors 


Truck and Tractor Engine Design—j. B. Fisher and 
L. L. Bower, Waukesha Motor Co. 
for Tractors—C. W. Smith, Uni- 


y a Roche, 


Pneumatic 


President of United Air Lines and the Boeing Airplane 


Co., and Vice-President of United Aircraft and Trans 


port Corp. 


Aircraft Maintenance on Scheduled Service — Jack 
Frye, Transcontinental and Western Air, Inc. 

Sleeve-Valve Engines of High Output—d. J]. Meyer, 
N. DuBois and Carl F. 
Bachle, Continental Aircraft Engine Co. 

High-Output Poppet-Valve Cylinders—F. L. Prescott, 


Continental Motors Corp.; R. 


U. S. Army Air Corps. 


Papers on aifcraft engines by Foreign Engineers 


Tires 


Diesel Engines 


Pin in C.F.R. Engine 





final list of sponsors, the Sponsorship Com- 
mittee, Fred M. Zeder, chairman, takes this 
opportunity to express its appreciation to 
those whose early support already has insured 
constructive completion of the most important 
event projected by the Society in recent years. 


Russell Mtg. Co. 

Groov-Pin Corp. 

McCord Radiator & Mtg. Co. 
Motor Improvements, Inc. 
Motor Products Corp. 

Pratt and Whitney Aircraft Co. 
Reece Button Hole Machine Co. 
Richardson Co. 

Timken Steel Tube Co. 
Universal Products Corp. 
Bantam Ball Bearing Co. 
Bound Brook Oil-less Bearing Co. 
Bower Roller Bearing Co. 
Ditzler Color Co. 

Briggs Mfg. Co. 

Defiance Spark Plugs, Inc. 
Emsco Asbestos Co. 

Standard Steel Spring Co. 
Hyatt Roller Bearing Co. 
Illinois Steel Co. 
Noblitt-Sparks Industries, Inc. 
Dayton Rubber Mfg. Co. 
Marlin-Rockwell Corp. 


S. A. E. Congress Program 


Prediction of Altitude Performance of Aircraft Engines 
with Gear-Driven Superchargers—R. F. Gagg, Wright 


versity of Nebraska 


Acceleration of Diesel-Powered Motor Trucks—j. B. 
Fisher, Waukesha Motor Co. 
Ignition Delay of Diesel Fuels Measured by Bouncing 
Julius Kuttner, Consuiting Eng- 





neer, New York City, and J. B. Rippere 


Motorboats 





Papers by Foreign Engineers 















Congress 


plans excite world wide attention as | 
new Zeder Sponsorship Committee 


Moves Ahead | 


| “C YE Invita a Los Ingenieros” reads a newspaper headline  Society’s International Automotive Engineering Congress 
] from a Spanish-speaking country. scheduled to be held in Chicago, Aug. 24 to Sept. 4. 
“We have brought the International Automotive Active cooperation by A. W. Childs, chief, automotive divi- 


Engineering Congress to the attention of the Magyar Mernok _ sion, Bureau of Foreign and Domestic Commerce, has spread 
es Epiteszegylet,’ writes Commercial Attaché F. B. Lyon from news of the gathering to all parts of the earth through UV. S. 


Budapest. Government representatives. In every land where cars, trucks, 
And from Egypt, Turkey, and even Palestine, as well as tractors and motorboats are used and serviced, as well as in 
from France, England, Germany, Italy and other important the manufacturing nations, automotive technicians are look- 


European nations is arriving word of aroused interest in the ing to this Congress as a milestone in engineering progress. 


Etching by Anton Schutz 






Looking Over the Century of Progress Exposition to the Chicago Skyline 
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Distinguished foreigners will talk before the Congress, as 
already announced. G. Broulhiet has definitely accepted the 
invitation to talk on independent wheel suspension. L. H. 
Pomeroy, in a paper tutled, “What Is the Matter with Amer- 
ican Cars?” will discuss, among other things, the relationship 
between small engines and developments in transmission 
systems. 

Other prominent engineers from abroad whose acceptances 
to invitations still are hoped for include Kurt Schnauffer, 
Berlin-Oberschoeneweide; A. Loschge, Technische Hochschule 
Muenchen; and Marc Birkigt, Société Francaise Hispano- 
Suiza. 

Flame propagation is the topic which Mr. Schnauffer has 
been asked to discuss for the aircraft engine group. A Diesel 
topic has been assigned to Mr. Loschge, while Mr. Birkigt 
has been invited to talk on an aircraft engine subject. 

While the international aspects of the Congress have been 
developing, domestic interest has intensified even more 
rapidly. 

Fred M. Zeder, vice-president in charge of engineering of 
the Chrysler Corp., has just been appointed chairman of the 
Sponsorship Committee for the Congress. His confréres are 
J. M. Crawford, chief engineer, Chevrolet Motor Co.; E. A. 
Johnston, director of engineering, International Harvester Co. 
of America; L. V. Newton, automotive engineer, Byllesby 
Engineering & Management Corp., and D. G. Roos, chief 
engineer, Studebaker Corp. of America. 

S.A.E. committee meetings will be numerous during the 
Congress, the committee work usually accomplished at a 
Summer Meeting being scheduled for the Chicago gathering, 
since the regular Summer Meeting, of course, is not being 
held this year. 

Completed papers for the Congress have already begun to 
arrive at Society headquarters. Every day evidence grows of 
the vitality and pertinence of the material which is to be 
presented. 

Major H. A. Nisley, for instance, will present detailed 
descriptions of modern automotive ordnance equipment. 

Fred W. Cederleaf, a vice-president of the Society, sched- 
uled to talk on “When Quieter Gears Are Demanded. How 
Will We Make Them?” will try to show that future demands 
for more quiet transmissions can be met by an equal improve- 
ment in gear cutting and finishing equipment or by develop- 
ment of new processes or by engineering out the necessity for 
greater accuracy. 

L. T. White, Cities Service Oil Co., will point out that 
accurate exhaust gas analysis is a fast total check-up on all 
motor parts and adjustments incidental to combustion and 
will show how, through using a specially-designed tuning 
routine and precision adjusting tools, engines can be restored 
to new car performance and efficiency. 

Inquiries about accommodations, rail rates and program de- 
tails all point to the largest attendance ever achieved by a 
Society meeting. All members will receive complete informa- 
tion on these matters by mail, but any special data desired 
can readily be secured from C. B. Whittelsey, Jr., assistant to 
the general manager, at S.A.E. headquarters. 

Mr. Whittelsey answers a few major questions as follows: 

What special railroad rates do S.A.E. members get?—Fare 
and one-third rates have been granted to S.A.E. members on 
the certificate plan, starting a few days before the meeting 
and good for a period of 30 days. Local ticket agents will 
give full details. Identification certificates will be mailed to 
members in July. 


How dol get hotel accommodations?--The S.A.E. has had 
a considerable number of rooms set aside at the Palmer House 
for S.A.E. members and will aid in making reservations 
there if desired ($3.50 per day and up for single room and 
bath; $6.00 per day and up for double room and bath). Further 
details will be sent to members at the time railroad identifica- 
tion certificates are mailed. 

Where can I find a detailed program of the entire meeting? 
—The August issue of the Journat will carry a complete 
program. A bulletin mailed to members in July also will 
give details of technical program and other features of the 


meeting. 


Indianapolis Race Trends 
(Continued from page 18) 


either axle or the engine. The power from this transfer gear 
box passes through two enclosed shafts to the two differential 
cases located on the right side of the chassis and attached to 
the frame at the front and the rear. The drive from them 
to the wheels is by double universal-jointed transverse shafts. 
There are four shafts in all. They are very short due to the 
offsetting of the shafts on the right side of the car. To keep 
the cardan shafts alike in size an outboard bearing is pro- 
vided on the left side of the car and a short shaft used to 
connect them with the differential. 

The spring suspension and drive construction of the cars 
which Meyer and Cummings used was identical. Both were 
rear driven but had quarter elliptic or double cantilever 
springs attached to the frame ends in front and on the side 
at the rear. These take the torque and the radius rods take 
the thrust. Each has a tubular rear axle which merely acts 
as a spacer for the rear wheels. The differential is carried 
on the frame and connected to the wheels by two transverse 
double universal jointed shafts. It gives minimum unsprung 
weight. 

In retrospect one can see very definite contributions to the 
automotive industry as reflected in the ideas which started 
on the speedway and found their way into standard auto- 
motive practice. 

The straight-eight engine is one of the most outstanding 
ones; it was popularized by the speedway. 

Tires would not be what they are today but for the experi- 
ences which manufacturers have had trying to make them 
stay on a racing car in competition. 

Spark plugs are another development. Mr. Rhode, chief 
engineer of Champion, called my attention to the angular 
placing of the gasket between the porcelain and the shell of 
their plugs. That was done to increase the area over which 
the heat could flow to the shell. It was learned only through 
racing that the heat flow is best when the two gaskets are as 
close together as possible. The threads do not take much of 
the heat away from the plug as commonly supposed. The 
major heat transference is through the two gaskets. Louis 
Meyer puts thin steel cups into the top of the cylinder head 
to carry the plugs. This is done to assure proper cooling. 
Where they go through the outer water jacket wall they are 
a slip fit and are packed with a simple round rubber gasket 
set in a groove in the water jacket wall. 

This year has seen further development in piston rings to 
prevent excessive oil consumption and pack high compres- 
sions, which will soon be reflected in the passenger car which 
the layman uses. These are only a few of the developments 
which are evident from this year’s race alone. Space will not 
permit recounting the many others of the past. 
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Frank G. Alborn, chief engineer, has been 
promoted to the head of the engineering de- 
partment of The White Motor Co., succeeding 
H. D. Church. Since 1925, Mr. Alborn has 
been actively engaged in the development of the 
present line of White trucks and buses. 

He came to America shortly after having 
graduated from Polytechnic Institute, Malmo, 





Frank G. Alborn 


Sweden, in 1902, and took a position with the 
American Steel and Tube Co. of Bridgeport, 
Conn. 

In 1903, when the automotive industry was 
in its infancy, he became a draftsman with the 
Locomobile Co. of America, also of Bridgeport, 
and remained with this concern until 1920, be- 
ing successively promoted from draftsman, de- 
signer and chief draftsman to designing engineer. 

During the World War, Mr. Alborn was 
engaged in work on the large Mark VIII Army 
Tanks and had charge of redesigning Liberty 
engines for use in these tanks, as well as the 
large planetary transmissions. 


Alfred A. Gassner has resigned as chief 
engineer, Zap Development Corp., Baltimore, 
Md., to become chief designer Kreider Reisner 
Aircraft Corp., Hagerstown, Md 


E. N. Earman is automotive engineer, Na 
tional Carbon Co., New York City. Mr. Earman 
is located in Pittsburgh, Pa., and is specializ- 
ing 1n promotion of cooling system service. 


S. W. Nixon has severed his connection 
with Pressed Steel Co. of Great Britain, Ltd.., 
Cowley, Oxford, England, where he was instruc- 
tion engineer. He is now located at “Henle\ 


Coventry, England. 


. , 
Robert McLees, formerly manager, Robert 
McLees & Associates, Detroit, is now manage- 


ment and production engineer, 67 Rumsey Road, 


Yonkers, N. Y. Mr. McLees recentl) 
from a long illness. 


recovered 


Paul H. Scott is chief engineer, Smith- 
Hamburg-Scott, Inc., Long Island City, N. Y. 





What Members Are Doing 


W. S. Reed is 
several manufacturers of Diesel engines, both 
industrial and automotive. He is located in 
Maywood, Calif. 


consulting engineer for 


H. A. Tarantous, formerly vice-president 
and publisher of Automotive Daily News, New 
York City, has joined the advertising staff of 
The News, New York City, as a special repre 
sentative. Mr. Tarantous became a member o 
the Society in 1914 and since that time he ha 


been engaged in automotive publishing in both 


advertising and editorial divisions. Forn 
was technical editor of Motor and later of M 
Age. 

Lindsay C. Taliaferro is service station 
field supervisor, Standard Oil Co. ot Penn 
vania, Philadelphia. Previously he was assistant 
to superintendent, service tations, lubricant 


sales romotion, Standard Oil Co ot New J 


Baltimor 


W. O. Charles, formerly president, Cl 


tain Motors, In Oklahoma City, OkKla 1 


E. A. DeCampit has been ointed man 
ager. National Lead Co., Chicago branch. Pre 
viously he was assistant manager of the Chicago 


branch in charge of the metal department. Mr 
DeCampi has been a member ot the 


since I9I2. 


Glenn L. Martin, president, Glenn L. Mar 
tin Co., Baltimore, Md., has been awarded the 
Collier Trophy for 1932 as a tribute to his de 
velopment of the bi-engined, high-speed, 
weight-carrying airplane. President Roosevelt 
made the presentation to Mr. Martin at the 
White House on May 31, 


before ofhcers ot the 





Martin 


Glenn L. 


National Aeronautic Association, the National 
Advisory Committee for Aeronautics, members 
of the award committee and Mrs. 
Clarence Martin, mother of the recipient 


special 
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S.A.E. Members Awarded by 
Franklin Institute 


Three Society members were 


prominent 
recipients of annual medals awarded recently by 
the Franklin 


Philadelphia, Pa., in 


recognition of their out- 


standing 


Institute, 


contributions 
to the world of science. 
Dr. Orville 


Wright, 
engineer, Dayton, Ohio 


aeronautica 


was awarded one ol 
th two Benjamin 
Franklin medals, the 


highest award of the 


Institute, in recognition 
Orville Wright § his pioneering work 
vith hi prot Wi 
yu in yYaining data 
oncerning incip! 


Sikoi sky : 


ident in charge 





of engineering, Sikor- 

k Aviation Corp 

ae 

Bridgeport, Conn., re I. I. Sikorsky 


eived the Howard N 
| pioneering and development 


ork in connection with multi-motored air- 


dD. ]. McAdam, Jr., metallurgist, 


of Standards, Washington, D. C., was awarded 
a Franklin Institute medal for solving problems 


Bureau 


of corrosion fatigue and the influence of stress 
on corrosion of metals 


Leonard L. Huxtable is field representa- 
tive, Ethyl Gasoline Corp., New York City. He 
is located in Little Rock, Ark., for which state 
he is the company’s repre vious! 
Martin 


entative. Pre 
Mr. Huxtable was research engineer 
Motors, Inc., New York Cit 


Joseph E. Kubacka is employed by the 
Olds Motor Works 


body layout man. Previously he was assistant 


Lansing, Mich., as full-size 


to body engineer, Murray Corp. of America, 


Detroit 


F. dD. Howell i now consulting enginee! 
in Los Angeles, Cal 
president and genera 
tor Transit Co., Los Angeles 


having resigned his posi 
| manager Mo- 


Willard T. Clark, formerly resident part 
ner, Henry W. Peabody & Co., Buenos Aires, 
Argentina, S.A., is president, General Motors 
\rgentina S.A., also in Buenos Aires. 


L. P. Croset, formerly chief designer 


Diesel division, Minerva Motors, S.A., Anners, 
Belgium, is with Scintilla $.A., Soleure, Switzer- 
land. 
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Aldo Piselli is general manager, Fenwick 
S. A., Milano, Italy. The company handles 
American machine tools. 


Hans Hogeman is in the Diesel engineer- 


ing department, United American Bosch Corp., 
Springfield, Mass. 


Paul G. Fitzpatrick is now connected 
with Underwriters Exchange Corp., New York 
City, as general insurance broker. Previously he 
was supervisor of motor vehicles, American 
Telephone & Telegraph Co., New York City. 


George Daniel McCormick is located in 
Scranton, Pa., where as manufacturer’s agent 
he is handling a number of important automo- 
tive parts. 


Eric G. Almquist, formerly designer, pow 
er plant section, General Motors Research 
Laboratories, Detroit, is associated with the 
Winton Engine Corp., Cleveland, in design and 
checking work. 


ALCOHOL-BLEND FUELS 


Frank DeLarme Smith, Jr. 


Frank DeLarme Smith, Jr., who became a 
Junior member of the Society in 1927, died at 
Washington, D. C., April 13, 1933, after an 
illness of several months. 

At the time of his death Mr. Smith was 
examiner, U. S. Patent Office, Washington. In 
June, 1931, he was admitted to the Bars of the 
Supreme Court of the District of Columbia 
and the District of Columbia Court of Appeals. 
A year later he received his LL.B. degree from 
George Washington University. He took out sev- 
eral patents on electrical and mechanical 
devices. 

Prior to his study for his law degree Mr. 
Smith obtained a B.S. degree in mechanical 
engineering from Harvard Engineering Schoo! 
in 1925. He later became associated with the 
A. C. Spark Plug Co., Flint, Mich., where he 
was employed as a draftsman and specialized on 
patent drawing and brief specifications of new 
developments in various automotive devices. 

Mr. Smith was born March 27, 1903, in 
Washington, D. C. 
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World Petroleum Congress 


To Focus on Standards 


NOCK RATING of motor and aviation 

gasolines; fuels for high-speed compres- 
sion-ignition engines; and alcohol as an alter- 
native fuel are among the many subjects of 
interest to automotive engineers to be discussed 
at the World Petroleum Congress in London, 
July 19 to 25, 1933. 

Organized by the Institution of Petroleum 
Technologists, one of the chief purposes of the 
Congress is to provide a medium for discussing 
international cooperation in_ standardization. 
Meetings will be held at the Imperial College 
of Science and Technology at South Kensington. 

Of special interest to the S.A.E. is the knock 
rating session of the Standardization Section 
where papers will be presented by S.A.E. mem- 
bers in connection with the work of the C.F.R. 
committee. Members also will submit papers 
at other Standardization sessions as well as at 
sessions of the Refining and Chemical Engi- 
neering Section. 








C.F.R. Makes Report on Alcohol-Blend Fuels 


The following report on the technical aspects of alcohol-gasoline blends has 
been prepared by a special subcommittee of the Cooperative Fuel Research 
Committee at the request of the National Automobile Chamber of Commerce. 


HE special committee of the Cooperative Fuel 

Research, authorized at the May 9th meeting to 
collect and analyze existing available data on the 
technical aspects of the utilization of aleohol-gaso- 
line blends as automotive fuels, reports herein well 
authenticated facts. 


Comparing gasoline and the proposed 10 per 
cent alcohol mixture in the same gasoline, the 
following are established facts: 


1. Acceleration is the outstanding performance 
characteristic demanded by the public and car- 
bureters are set for this. For equal acceleration 
the fuel consumption with the blend is approxi- 
mately 4 per cent higher than with the straight 
gasoline. This statement is based on measured 
performance in cars and corresponds to the heat 
content of the respective fuels. 


2. Engine starting is more difficult with the al- 
cohol blend. The tendency to vapor lock is greater 
with the blend and still greater if adjusted to give 
equal starting ability. 


3. The alcohol blend has a higher antiknock 
value of approximately 5 octane units but at a 
much higher cost per unit than by other available 
means. 


4. The tendency of alcohol to absorb moisture 
from the air and the water which normally accu- 
mulates in gasoline during storage and service is 
frequently sufficient to cause separation of the 
alcohol from gasoline. 


5. If aleohols were desirable as fuels for blend- 
ing, the petroleum industry could produce them 
at less cost from petroleum than they can be pro- 
duced from corn or other agricultural products. 
Technically speaking, ethyl alcohol is less desirable 
than the higher alcohols for blending with gasoline. 


The Committee desires to point out that there 
are other problems arising from the use of alcohol 
blends, such as corrosion of engine and fuel pipe 
lines, and the effect of the solvent action of the 
blends. It also calls attention to the fact that less 
horsepower hours are available per dollar in 
blends than in gasoline, but refrains from stressing 
these economic facts or such other aspects as law 
enforcement, tax evasion or reasons for using alco- 
hol in countries which have no_ petroleum 
resources. 


The above facts are drawn from a mass of con- 
tributing data, collected from the automotive and 
petroleum industries and the Bureau of Standards, 
now being formulated into a more elaborate and 
detailed technical report, including a program of 
proposed experimental research directed toward 
clarifying controversial points. This report will be 
made available to you later, but for present use we 
believe the above brief statement will best serve 
your purpose. 


—H. L. Horning 


Chairman, C. F. R. Special 
Alcohol Blend Committee. 
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=WS of the 
Sections 


Sections’ Outings in June 





Conclude 1932-33 Meetings Photographing the Sections 


~ . ‘ , a oS ee F a aid een 
With Section chairmen for 1932-33 singing their swan songs, President Dickinson and General Manager Warner 


>) 


with new officers elected, and with many Sections indulging 
in relaxation outings, most Section activities for the closing 


have visited a majority of the Sections of the Society 
during the last three months, the Western contacts 
having been made by means of a_trans-continental 


administrative year were brought to conclusion in June. motor trip in Dr. Dickinson’s ear. 
Southern Calitornia, however, 1S taking advantage ol the Photographs of many members active in the work 
opportunity offered by the National Air Races in Los Angeles, of various Sections came to the Journal as a_by- 
‘ pe product of that trip. Some of these, together with 
July 1 to 4, to meet once again this administrative year for a 


special aeronautical session, July 1. 


Canadian Section members met for the an 
nual golf tournament session, June 23, under 
the leadership of C. K. Edward and Neil P. 
Petersen. 

Metropolitan Section’s summer gathering at 
Spring Lake, N. J., June 17 and 18, was hon- 
ored by the attendance of S.A.E. Council mem- 
bers who met in regular session at Spring Lake, 
June 16. 

Newly-elected Chairman Walter S. Peper and 
an energetic five-man committee, J. A. Anglada, 
F. K. Glynn, C. H. Baxley, Herbert Chase and 
W. C. Thee, handled the details of the meet- 
ing and E. L. Carroll was chairman of the all- 
important golf committee. A new annual cup, 
presented by J. F. Winchester for low gross 
score, was placed in competition for the first 
time and was won by C. Eustace Dwyer. F. 
K. Glynn scored a 185-yd. hole in one. 

Council members were received at an in- 
formal banquet Saturday evening when prizes 
for sports events were awarded. The dinner 
gathering was addressed by one, “Capt. Antonio 
Marieno of the Royal Engineers,’ who, accord- 
ing to unconfirmed rumors, had been in this 
country for the last several months making a 
study of American cars. Although the Captain 
in giving his impression of the American auto- 
mobile was rather critical of the automotive in- 
dustry, his caustic comment was somewhat 
tempered by his striking resemblance to Capt. 
W. C. Thee of Fort Hancock, N. J. 

Although the New England Section’s closing 
meeting in May was a combination business 
and social gathering, the Section unofficially 
wound up its year’s activities in June when a 
visit by general manager John A. C. Warner 
was the occasion for a final get-together on a 
boat trip. The most serious business at that 
time was the award made by Mr. Warner to 
Myron S. Huckle for his good work in the 
recent “Get-Your-Man”’ membership campaign. 


New Hedges Motor 
Shown at Portland 


The new Hedges double-acting gasoline en- 
gine was described by Sherman W. Bushnell, 
chief engineer, Hedges Motor Co., Seattle, 
Wash., at the May meeting of the Oregon Sec- 
tion held at Lloyd’s Golf Club, Portland. 


other recent pictures, furnish a further inspiration 
to Sections to get better acquainted with each other. 


Mr. Bushnell demonstrated the principle of motor power. This meeting, to be held dur- 
the Hedges motor and explained its variou ing the Rose Carnival, would focus on racing 
features, a detailed account of which appeared — progress and its value to the industry. 
in the April, 1933, issue of the S.A.E. JourNAL. The following officers were elected for the 

Samples of new aluminum alloys for auto- new administrative year: Chairman, R. W. 
motive use were shown by Eugene P. Burton, Mann, Portland branch manager, Isaacson Jron 
Aluminum Co. of America, Seattle, Wash. Mr. Works, Seattle, Wash.: vice-chairman, E. H. 
Burton gave the various analyses and structura Swayze, treasurer, Lineham Motors Corp., Van- 
values of this product. couver, Wash.; treasurer, J. V. Savage, shop 

The Section proposed to hold another meet superintendent, City of Portland Municipal 
ing during the present fiscal year in order to Shop; secretary, J. P. Seghers, Seghers Motor Co., 


review past developments and study the future Portland. 





Showing that the Southern California Section is on its feet despite earthquakes. 

From left to right are: Robert N. Reinhard, W. E. Powelson, Section secretary 

both last year and next year, Charles H. Jacobsen, the new chairman, President 
H. C. Dickinson, and F. C. Patton, a past chairman. 
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Walter S. Peper is making a fly- 
ing start as chairman of the 
Metropolitan Section, having 
served as Section vice-chairman 
for aeronautics last year 





Walter S. Peper 


Mae Short, chair- 
man of the Wichita 
group, is vice- presi- 
dent and chief en- 
gineer of the Stear- 
man Aircraft Co. President Dickin- 
son inspects some 
post hole digging 
equipment with 
George Gromer 
and Elmer Graham, 
chairman of the ac- 
tive but unofficial 
Denver a A 





Mae Short 


Ralph R. Matthews 
has just finished 
his term as chair- 
man of the Kansas 
City Section. He is 
vice - president in 
charge of _ sales, 
Battenfeld Grease 
& Oil Corp. 





Ralph R. Matthews 


Club. 


Fred A. Cornell, 
manager Electro De- 
vices Co., heads the 
Buffalo Section next 
year. He was a mem- 
mer of the original 
“High-Hats” — that 








L. V. Newton piloted 
the Chicago Section 
through another sue- 


now famous Detroit Fred A. Cornell L. V. Newton cessful year in 1932- 
Section musical 1933. He is automo- 
group—and next year in Buffalo he ... tive engineer, Byllesby Engineering & 

well, who knows? 





Management Corp. 


What with reading a 
paper at Northwest 
Section in March, at 
Oregon Section in May 
and being chosen chair- 
man of Northwest for 
next year, Sherman W. 
Bushnell has been 
more active lately than 
this relaxed pose 
might indicate. He is 
chief engineer Hedges 
Motor Co. 





Just before the serious business of speaking started at Northwest. We don’t know who made 

the crack that caused the smiles, but here’s the who’s who anyhow—from left to right: 

E. A. Miller, Chas. C. Finn, Section chairman, C. H. Bolin, a past chairman, John A. C. 
Warner, and R. S. Taylor, the first chairman of the Section after its formation. 
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Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between May 10, 1933, and 
June 10, 1933. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 
Foreign Member. 


Max M. (M) assistant chiet 
Motors of Canada, 


anada; (mail) 41 
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The applications for membership 
received between May 15, 1933, 
and June 15, 1933, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 
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SEALED 
POWER 


EN are successful because 

they know how to choose 
the right man for each job . . . A product is 
good because it is made up of good parts... 
Just so must the automotive manufacturer 
call upon the best to be had that he may 
build reputation andsales. LEADERS 
CALL UPON LEADERS . . . What better 





SEALED POWER 


Formerly The Piston Ring Company 





engineering axiom can be employed than to 
BUILD POWER WITH SEALED POWER 
... What a safe and sane method to make sure 
of that necessary engineering and manufac- 
turing cooperation that is sure to lead to the 
best results obtainable. 

suild Power with Sealed Power Piston 
Rings, Pistons and Pins. 


CORPORATION 


MUSKEGON, MICHIGAN 
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See eFLEX 
ALL-METAL 
FLEXIBLE 
TUBING 
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For 16 years satisfactorily used as a gas, oil or 
grease line in the automotive industry. 


A very flexible all-metal hose which does not de- 
pend on rubber or any composition for tightness. 


Tested and approved by every large automobile 
laboratory in this country, including Underwriters’. 


The composition and reliability of Titeflex is not 
affected after years of service due to its all-metal 
construction. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 





TITEFLEX METAL HOSE CO. 
Newark 


New Jersey 
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Notes and: Reviews 


HESE items, which are prepared by the Research 
Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 
The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


ENGINES 


Some Notes and Observations on Petrol and Diesel Engines 


By H. R. Ricardo. Published in The 1.A.E. Journal, March, 1933, 
D. 33. [E-1] 

The author points out that the two problems he sets forth are 
mechanical defects which are all too prevalent and for which he has 
no ready-made solution to offer. The first, the cracking of the white 
metal linings in the connecting rod big-end bearings, is one upon 
which neither the laboratory nor the test shop can throw much light, 
for the troubles are sporadic and occur only after long usage. In such 
cases, mass evidence alone can be relied upon. The second problem, 
that of cylinder wear, is so erratic in its incidence, that individual 
tests are not sufhcient. 

Mr. Ricardo reviews his own observations on these problems together 
with the theories advanced, with the particular object of stimulating 
discussion and in the hope of arriving at a solution. 


Dieselmotoren Beherrschen die Lastwagenschau 


Published in Automobiltechnische Zeitschrift, Feb. 25, 1933, p. 98. 
[E-1] 
The majority of motor-trucks and motorcoaches exhibited in the 
Berlin show have Diesel engines either as original or optional equip- 
ment. More than 2000 Dhiesel-engined automotive vehicles are now 
being operated in Germany. In this article are briefly summarized some 
of the new design features of these heavy-duty Diesel engines and a 
table giving the specifications of 12 of them is presented. 


MATERIAL 
Special Steels for Castings 


By R. A. Bull. Paper presented at the Annual Meeting of The American 
Society of Mechanical Engineers, Dec. 5 to 9, 1932, New York 
City. [G-1] 

The author points out that during the past fifteen years there have 
been many developments, in chemical composition and in heat treat- 
ment, for the manufacture of steel castings. A huge task assumed by 
the steel-casting industry has been to determine by actual experiment 
what properties result from combinations reasonable to consider from 
the standpoints of first cost and economical service. 

This paper treats of the diversified properties developed by heat 
treatment, of the varieties of alloy cast steels, and of the characteristics 
of special steels for castings. 


Symposium on Priming and Finishing of Nonferrous Surfaces 


Published in Industrial and Engineering Chemistry, January, 1933, 
p. 19. [G-1] 

This Svmposium presented before the Division of Paint and Varnish 
Chemistry at the 84th Meeting of the American Chemical Society, includes 
the following papers: Aircraft Finishing, by M. R. Whitmore; Painting 
Aluminum, by Junius D. Edwards and Robert I. Wray; Preparation 
of Zinc and Zinc-Alloy Surfaces for Coating, by H. A. Nelson and W. 
W. Kittelberger; and Application of Finishing Materials on Zinc, by 
Milford H. Corbin. 


Gravity Index for Lubricating Oils 
By W. B. McCluer and M. R. Fenske. Published in Industrial and 
Engineering Chemistry, December, 1932, p. 1371. [G-1] 


Inspection data on fifty-four different lubricating oils or oil fractions 
were used in developing a gravity index for the classification of oils as 


(Concluded on page 36) 
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- UNDREAMED OF ECONOMY 
UNMATCHED PERFORMANCE 


withouF premium fuels 


Decrease in fuel consumption 
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ae downright economy and the super-performance advan- 





tages of Bohnalite Cylinder Heads when incorporated in 
the modern automobile. 


roy 

= 

| 3 While every motorist wants super-performance no 
= a 8 motorist wants to pay an extra price for it. 

spre Under present economic conditions the car with depend- 


able economy features is the car that will sell. 








+ 


he 





\ 


gl PN 


HORSE POWER 


~_ 
S 
i) 


as 




















‘ 


a 
3 
a 

HE 


For the first time you may provide these desired qual- 
ities with Bohnalite Cylinder Heads. High compres- 
sion is now safe with Bohnalite Cylinder Heads 
regardless of the type of fuel used. No mechanical 
adjustments are necessary. No high priced fuels need 
be used. 
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Also as Bohnalite is 62% lighter than iron you can readily 
see how dead weight is eliminated. This in itself is 
another big operating economy. 


Other distinct advantages: improved speed and accelera- 


; —_ o tion—smoother engine operation—elimination of deton- 
CY LI N D E bed H E A D > ation or “ping”—lighter carbon deposits accumulating 

es more slowly. 

“ | SUPER PERFORMANCE Bohnalite Cylinder Heads mean no over cooling—no hot 


sh WITHOUT PREMIU M FU EL S spots—more uniform combustion chamber tempera- 


tures—more complete conversion of fuel into usable 
power and speed. That’s economy! 


Bonnalite Cylinder Heads were developed and perfected 
by Bohn metallurgists and engineers. Back of this 
advanced product is an engineering service particularly 
adapted to the proper design, manufacture and applica- 
tion of Bohnalite Cylinder Heads. See that the car you 
sell comes with Bohnalite Cylinder Heads and Nelson 
Bohnalite Pistons—a great combination. Bohn Alumi- 
num & Brass Corporation, Detroit, Michigan. 

























8 YEARS IN A ROW 


1920 Vv 
1927 Vv 
1928 Vv 
1920 Vv 
1930 Vv 
1931 Vv 
1932 Vv 
and again 


un 1933 
BOSCH WINS 
at Indianapolis 


GAIN, for the eighth year in succession, the winning 
car at the Indianapolis Sweepstakes was equipped 
with Bosch Magneto Ignition. Driven by Louis Meyer, 
the car broke all previous records with an average of 
104.162 miles per hour for the 500 miles. You could not 
ask for more positive proof that the Bosch Magneto has no 
equal in dependability, efficiency, endurance and speed. 
In passenger cars, buses, trucks, airplanes, you can expect 
the same all round performance from any Bosch product, 
including among others, Bosch Super-Energy Magnetos, 
Bosch Pyro-A ction Spark Plugs, Bosch 
Vibro-Balanced Horns and Bosch 
Volt-O-matic Generators. 


Sold by 


UNITED AMERICAN BOSCH CORPORATION 
SPRINGFIELD MASSACHUSETTS 


Branches: NEW YORK CHICAGO DETROIT 
Canadian Warehouse: TORONTO, CANADA 
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NOTES AND REVIEWS 


Concluded 


to base or typ The basis tor the gravity index was selected sO that 
index numbers similar to the viscosity index were obtained. The gravity 
index has been found particularly well suited for the classification ot 
light-oil fractions where relatively small viscometry errors cause an ay 
preciable change in the viscosity index. 

Similar data on fifty-eight lubricating oils were obtained from the 
literature. When the viscosity and gravity indices of these oils wet 


| determined, satisfactory correlation was obtained in all cases. 


| Extreme-Pressure Lubricants—Correlation of Service Data with 


Laboratory Testing Methods 


By H. R. Wolf and H. C. Mougey Published in the Proceedings 
the {merican Petroleum Institute, 13th Annual Meeting, December, 
1932, Sec. III Refining, p. 118 G-1 


An earlier paper by H. C. Mougey and J. O. Almen discussed in 
detail the several types of gear-teeth failure and the effect of extreme 
pressure lubricants in preventing scoring or galling of gear teeth. During 
the year since the presentation of that paper particular attention has 
been given in the General Motors Laboratories to determining the load 
carrying ability of the various types of extreme-pressure lubricants in 
service and to developing a method of laboratory testing which would 
evaluate or rate lubricants in the same order of merit as actual service 
tests. 

A small portable testing machine is described. The performance of 
a number of lubricants on this machine is correlated with the per 
formance of these same lubricants in service 


| Etude et Classification des Aciers a Outils 


3y H. Godfroid. Published in La Technique Moderne, March 15, 1933 
p. 155. [G-1] 

Tool steels have increased in number and improved in quality, but 
so far no method has been formulated by which their utility for any 
particular purpose may be predicted. The author attempts to make 
such a classification, based on the hypothesis that the performance 
characteristics of a stee! depend on its structure in the equilibrium state 
He illustrates his method by applying it to 8 special steels, and states 
that the results obtained from it have been fully confirmed by experience 





PRODUCTS 


FRONT AND REAR PASSENGER CAR AXLES 
TRUCK AND BUS GEAR BOXES 
HEAVY DUTY CLUTCHES 
HEAT TREATED FRAMES 
PROPELLER SHAFTS 
NEEDLE BEARING UNIVERSAL JOINTS 
SHOCK ABSORBERS 
POWER TAKE-OFFS 


+ 
Spicer 
MANUFACTURING CORPORATION 
TOLEDO, OHIO 


BROWN.LIPE SALISBURY SPICER PARISH 
CLUTCHES and FRONT and REAR UNIVERSAL FRAMES 
TRANSMISSIONS AXLES JOINTS READING, PA, 
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Michigan President 
Warns Business to 


“Build Men or Get Out” 


The New Deal and YOU to play its new cards. There are some indi- 
cations that the game itself—not merely the 
deal of the cards—may be new. New rules 
may necessitate new systems of bidding and 


In Washington, President Roosevelt and 
Congress have been distributing cards in 
The New Deal. Enough cards already have 


; : . play. 
been dealt to give business and industry an ; 
idea of the general character of the hand it 
is to hold. The automotive engineer’s now evident 
desire to participate in development of 
It will be many months hence, however, these new rules and new systems makes this 
before industry can be sure of the best way article of vital interest to every reader. 


IVILIZATION is facing the neces- 
sity of choosing between three al- 
ternatives in the general field of 

economics and politics. It must attempt: 


By Alexander G. Ruthven methods, and that with the decline of 
: prosperity the damage will be much 
greater if we cannot discard our blind 
faith in things as they have been. 


President, University of Michigan 


(1) to preserve the old individualism with financial gain In business the old order has in the last analysis measured 
as the chief objective, results in immediate dividends. Training of workmen has 
(2) move toward government ownership or supervision of been to the end of greater efficiency in daily output. Promo- 
every social activity, or, tion to administrative positions has been the chief hope of 


(3) develop private enterprise upon the ideal of public workmen who wished to develop themselves. Greater pro- 
service. duction has been constantly striven for through the invention 
The program outlined in the following paragraphs would 
contribute to the third method. It assumes, first, that busi- 










ness is a group responsibility, second, that it can remain No social enterprise 
under private control if passion and self-interest can be sub- which inhibits 
dued throughout the organization, and, third, that in every growth of individual 
part of the social organization it is necessary to give continu- should be allowed to 


ous attention to education. 

If we believe that the principle of survival of the fittest 
cannot be successfully applied to social activities, and if we 
are doubtful of the efficiency of governmental control, then sage. 
must we, all of us—employer, employe, consumer, and gen- 
eral public—pray for wisdom and strength to work together 
for a planned society upon the understanding that education 
“does not mean teaching people to know what they do not 
know; it means teaching them to behave as they do not 
behave.” 


continue, educator 
says in vital mes- 


Business is the mechanics of living and should be carefully 
fostered, but we should see clearly that harm is being done 
to the employer, harm is being done to the employe, and Dr. Alexander CG. 
harm is being done to the public as the result of prevailing Ruthven 
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and perfection of machinery and by efforts to make men 
behave like machines. A machine age has been justified on 
the academic argument that machinery increases leisure, while 
actually the leisure has been chiefly realized in unemployment. 

The old order is passing. Thinking is shifting into new 
patterns. Private enterprise may continue but, if so, it must 
be under new principles. 

Now is the time to cry for wisdom, to pray that our leader- 
ship will use the guiding principles already recognized in the 
combined intelligence of the group: in the conviction that 
while the observation that the Lord helps those who help 
themselves may not be good scripture it, nevertheless, con- 
tains a germ of truth. 

I propose for consideration a ten-point educational program 
for private business—a program based on the thought that 
the individual must learn in order to live, that a social activity 
which contributes to education should be supported and de 
veloped by society, and that no social enterprise which inhibits 
the growth of the individual should be allowed to continue. 

1. Every business should be based on the understanding 
that it is an institution of society, with responsibilities not 
only to the stockholders and customers, but also to the gen 
eral public and to the employes both as workmen and citizens. 

2. In every business attention should be given to social and 
human objectives designed to improve health, to build morale, 
to stabilize emotions, and in general to equip the workers for 
participation in the normal life of the community as well as 
to do their work well. 


To Live. Learn! 


This article develops for private business 
a ten-point educational program based on 
the thought: 


That the individual must learn in order 
to live; 


That a social activity which contributes 
to education should be supported and de- 
veloped by society; and 


That no social enterprise which inhibits 
the growth of the individual should be al- 
lowed to continue. 


3. In every business there should be a sincere effort to 
secure a sympathetic atmosphere and a friendly tone in each 
unit or subdivision—the only environment in which pride 
and contentment may develop as characteristics of a trained 
mind and body. 

4. In every business emphasis should be given to that type 
of discipline which comes through (a) doing supremely well 
necessary and worthwhile tasks, (b) respecting law, (c) ob 
serving the rights of others, and (d) appreciating the value 
of orderly and methodical procedures. 
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5. In every business one ot the chief objectives in each 
unit should be to give each man as wide an experience in the 
exploration of various crafts and trades as time and ability 
permit. The immediate aim should be an education for 
adjustment, but the ultimate goal should be a future citizen 
who will have greater appreciation and understanding of the 
contribution of other types of workers and their place in the 
life of a community. All tasks in each unit should be used 
to this end. Workers with special talents and skills may need 
to be assigned to special tasks but no able-bodied member 
should be excused from all unskilled tasks. Each worker 
should be taught to appreciate the dignity and educational 
value of any task, whether manual or mental, that contrib- 
utes to the welfare of the group. 

6. In every business the administrative set-up should pro- 
vide for trained teachers who can contribute to the solution 
of the problem of making the worker a better citizen as well 
as a better workman. These teachers should be widely ex 
perienced in handling men, and be trained in the essentials 
of psychology, psychiatry, and educational methods. 

(a) In large organizations there should be an educational 
division responsible for the organization and supervision of 
a well-planned curriculum. 


(b) The educational division should keep closely in touch 
with and draw freely upon educational institutions for advice 
and assistance. 


7. In every business the administration of the curriculum 
should have the immediate objective of keeping all men busy 
at worthwhile tasks, but should be sufhciently flexible to per 
mit any man to do what will contribute most to his own 
growth and development. 


The curriculum for each man should insure a busy day but 
not a hurried and disorganized one. 


For younger men especially, the curriculum should recog 
nize the “adventure” factor. It is natural for youth to dream 
of traveling the road and seeing other places and meeting 
other people. If the units are distributed over different parts 
of the country there should be provision at stated intervals 
for exchange of members. For older men the curriculum 
should recognize the value of contentment. 

8. In every business the field of instruction should be as 
broad as all the normal activities of man in the sense that 
everything that is done is to contribute to the development 
of the individual member. 

It should include not only the work, which presumably is 


the chief goal, but also study and recreation. 


(a) There should be provision for a broad curriculum con- 
sisting of a large number of small unit courses in the larger 
helds of human endeavor, as, for example, history and other 
social studies, science, mathematics, languages, literature, 
music, arts and crafts. 

In a very practical sense there should be a special cur- 
riculum for every man. It should begin at his level, both as 
to ability and quality of workmanship, and move upward 
from that plane. Reading may serve as an illustration of this 
principle. An effort should be made to teach each illiterate 
to read, using materials and techniques suited to grown men. 
When a worker has made a beginning, he should be en- 
couraged to read material especially prepared to be interesting 
and within his range of ability. 

(b) The curriculum should make generous provision for a 
great variety of recreational activities; these should include not 


only those commonly found in boys’ camps and in the 
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intramural programs of universities, but numerous games and 
diversions that can be engaged in either indoors or out, and 
which have carry-over possibilities in later life. It should be 
recognized that a sensible recreational program in which the 
men participate is quite as important for adults as for younger 
men. 

(c) The curriculum should be administered so as to 
encourage the organization of informal activities that develop 
from the interests of the men. Such activities should be 
promoted not only to give practice in certain desirable skills, 
useful in community life, but to achieve two immediate goals: 
opportunities for self-expression of the individual, and the 
stabilization of emotions. 

The following types of activities illustrate the principle: 
discussion groups, community singing, instrumental music, 
arts and crafts, dramatics, and clubs concerned with politics, 
religion and citizenship. 

(d) The ideal curriculum presupposes a reduced work-week 
in order that time may be available for participation in the 
educational and recreational activities provided. 

Some scheme of staggered work is imperative for carrying 
out the project. 

Such an arrangement will provide an opportunity for 
participation by a greater number of men in the work 
activities of the project. In the leisure time provided the 
educational curriculum will keep them occupied at worth- 
while things. 


g. In every business there should be provision for careful 


Which Way Now? 


“Civilization is facing the necessity of 
choosing between these three alternatives in 
the general field of economics and politics. 


“Tt must: 


(1) attempt to preserve the old individ- 
ualism with financial gain as the chief objec- 
tive. 


(2) move toward government ownership 
or supervision of every social activity, 


(3) or develop private enterprise upon 
the ideal of public service.” 


So says Alexander Ruthven, president of 
the University of Michigan, in this article, 
concise and practical both in thought and ex- 
pression. Presented recently at a Detroit Sec- 
tion Meeting, Dr. Ruthven’s ideas are par- 
ticularly timely at this moment. They con- 
tribute to the third method listed above. 


and detailed studies of the effectiveness of the educational 
program. If the instructional methods result in social im- 
provement the forces that produce desirable effects should be 
determined. Men with adequate training in the scientific 
techniques used in the study of human material, the psychi- 
atrist, the educator, and the psychologist, should be brought 
in from time to time to study the individual man, to analyze 
the forces that are acting, and to measure and interpret the 
results. 

10. In every business every effort should be directed to 
protect the self-respect of the individual man. Doles under 
the guise of employment are as objectionable as doles under 
any other guise. The experience of this and other countries 
indicates that privileges are all too easily interpreted as rights 
for which no responsibility needs to be assumed. If the 
worker does not form this opinion for himself the politician 
forms it for him. 

Society in insisting that the employer has large responsi- 
bilities toward employes is recognizing the right of man to a 
job, but it cannot hold this position effectively unless it insists 
also that the worker by means of an educational program 
be taught to accept wholeheartedly the obligation to render 
compensating services. The disposition to do well the difh- 
cult tasks should be unmistakably shown by every member 
of each organization. The desire to profit to the greatest 
extent possible by the educational program designed to make 
him a better citizen should be clearly expressed in the acts 
of every member of a unit. 


August, 1933 





Stage Is Set for Huge International | 
Automotive Engineering Congress 


N response to many requests from company members and 
others, the Society has approved plans for an engineering 
display in conjunction with the S.A.E. International 

Automotive Engineering Congress at the Palmer House, 
Chicago, Aug. 28 to Sept. 4. 

The special display, which will be under the auspices of 
the Society, is scheduled to open in the exhibition hall, 
Palmer House, Aug. 26, thus giving the many engineers who 
plan to be in Chicago the week-end preceding the Congress 
an opportunity to view the exhibits before the meetings begin. 
The display will close Sept. 2. It will be a specialized event, 
designed to coincide with the important elements of the 
technical program and with the interests of the engineer 
predominant. 

With the complete official program of the Congress being 
published for the first time in the following pages of this 
issue of the JouRNAL, the stage is set for the opening military 
session scheduled for Monday morning, Aug. 28. From the 
moment that Col. Henry W. Alden, a past-president of the 
Society and successor to the late Col. A. F. Masury as chair- 
man of the Society’s Ordnance Advisory Committee, calls this 
military session to order until the last gun has been fired at 
the final aircraft session on the concluding day of the Inter- 
national Air Races, eight days later, there will be something 
going on that will be of exceptional interest and value to 
automotive engineers and others associated directly or indi- 
rectly with the automotive industry. 


Eight Days and 26 Sessions 


With military transport as a starter the eight days and 26 
sessions cover all phases of the Society’s activities. A scan of 
the official program as printed on the following pages shows 
sessions scheduled to include authoritative presentation and 
discussion of such subjects as: shop equipment, marine, legis- 
lation and regulation, brakes, machine finishes, fuel and 
transportation economies, tractors, passenger cars, Diesel en- 
gines, oil consumption, body construction, lubricants, aircraft 
and aircraft engines. 

Sprinkled through the regular sessions of the Congress will 
be meetings of various $.A.E. committees. 

Taking an active part in the Congress will be many men 
prominently identified with the automotive industry in this 
country and abroad. To name only a few, there will be: 
Pomeroy of Daimler, Fedden of Bristol, Broulhiet of France, 
Kettering of General Motors, Horning of Waukesha, Roos of 
Studebaker, Padgett of Spicer, Newton of Byllesby, Win- 
chester of Standard Oil of New Jersey, Beecroft of Bendix, 
Stout of Stout Laboratories, Hunsaker of Goodyear, Teetor 
of Perfect Circle, Bachman of Autocar, Warner of McGraw- 
Hill, Scaife of White, Horner of General Motors, and Mac- 
Coull of The Texas Co. 

A treat is in store for the aircrafters with half a dozen air- 
craft and aircraft engine sessions being scheduled to coincide 
with the International Air Races and the Gordon 
Races to be held in Chicago, Sept. 1 to 4 inclusive. 

Latest news flashes from the Congress Sponsorship Com- 


Jennett 


mittee, Fred M. Zeder, chairman, add many more names to 
the impressive list of Congress patrons previously published. 
The complete list to date appears on page 26. 

Invitations extended by President H. C. Dickinson to inter- 
ested organizations in this country and abroad to participate 
in the Congress have met with eager response on the part 
of such groups to take advantage of this opportunity. Indi 
cations are that many members of these organizations will join 
the S.A.E. in the Congress. 

Interest among the foreign societies invited to participate 
in the Congress is exceptionally keen, judging from the many 
favorable replies received by the Society. 


Medal for Hunsaker 


One of the outstanding events of the Congress will be the 
dinner scheduled for Thursday evening, Aug. 31, when Com- 
mander Jerome Clarke Hunsaker, vice-president of the 
Goodyear Zeppelin Corp., and a member of the Society since 
1927, will receive the Daniel Guggenheim Medal for 1933. 

(Continued on page 26) 


An Acceptance from Overseas 
SOCIETE DES INGENIEURS DE L’AUTOMOBILE 
SL 


Panis vs 


ler Juillet 1933 


Fonote «nm 4027 


Seca eramiar 
3 AVENUE OF FaieDLano 
PARIS ‘vitt 


ie renee Monsieur le Président de la 5.A.B 
Society of Automotive Ingineers 
29 West, 39 th. Street 

NEW-YORK (U.S.A) 


"OSs CetouEs Posraus 


“Ams see 


N. Réf : Congrés Interna- 
tional des Ingénieurs de 
l'automobile Chicago. 


Monsieur le Président, 


Nous avons l'honneur de vous informer que pour 
le prochain Congrés International des Ingénieurs de 
l*Automobile de Chicago, le Conseil de la Société fran- 


aise des Ingénieurs de l'automobile (S.I.A) a désigné 
4 L'unanimité pour la représenter A ce Congrés : 


llonsieur Georges BROULHIET 

Ingénieur des Arts et lianufactures (£.C.P) 
Membre du Conseil de la Société francaise 
des Ingénieurs de l1'Automobile (S-Teh) 
Ingénieur-Conseil. 


ondeur G. BROULHIET doit d'ailleurs présenter 
en son nom personnel au Congrés de Chicago, un rapport 
sur le probléme de la suspension des voitures automobiles. 


Nous vous prions d'agréer, Monsieur le Président, 
nos salutations les plus distinguées. 


Le Secrétaire-Général ; 


Js Scena 


J 


One of the many letters in foreign languages received by 

the Society in response to President H. C. Dickinson's 

invitation to foreign organizations to participate in the 
S.A.E. Congress. 
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INTERWATIONAL 


ANTOMOTIVE ENGINEERING 
CONGRESS 


AUGUST 28 
SEPTEMBER 4 


OF THE 


SOCIETY OF AUTOMOTIVE ENSINEERS 


AT THE PALMER HOUSE CHICAGO 
DURING THE CENTURY OF PROGRESS EXPOSITION 


Let's Go! 








MONDAY, AUGUST 28 


Military Session—9:30 A.M. 

Col. H. W. ALDEN, Chairman 
ents in Ordnance Automotive Equipment— 
j. H. A. Nis.ey, Ordnance Department, U.S.A. 


"Theories and Development of Motor Transport-— 
Lt.-Col, BRAINERD TAYLOR, Quartermaster Corps, U.S.A. 


Develo 


Shop Equipment Session—9:30 A.M. 
F. E. Moskovics, Chairman 


Industry Needs an Equipment Policy for Profitable Operation— 
J. GESCHELIN, Automotive Industries. 


Business Session—7:45 P.M. 
President H. C. Dickinson in the Chair. 


Transportation Economics Session—8:00 P.M. 
J. F. WINCHESTER, Chairman 


How Economies in Motor Vehicle Operation Can Be Effected 
from an Operator’s Standpoint — CLINTON BRETTELL, 
R. H. Macy & Co., Inc. 


Effecting Economies in Motor Vehicle Operation—L. V. New- 
TON, Byllesby Engineering and Management Corp. 


Marine Session—8:00 P.M. 
W. E. JOHN, Chairman 
Gold Cup Racers—G. F, Croucn, Henry B. Nevins, Inc. 


Developments of the Modern Propeller for Speed Boats— 
T. F. W. Meyer, Federal Mogul Corp. 


TUESDAY, AUGUST 29 


Brakes Session—9:30 A.M. 
M. C. Horine, Chairman 
Factors Controlling Brake Design—_B. B. BACHMAN, The Auto- 
cat Co. 


Legislative Requirements with Res 
and an Analysis of Various Co 
Aviation Corp. 


to Brake Effectiveness 
es—D. BEECROFT, Bendix 


Machine Finishes Session—9:30 A.M. 
V. P. RUMELY, Chairman 
When Quieter Geats Are Demanded, How Will We Make 
Them?—F. W. Cepervear, Buick Motor Co. 
External Broaching—C. E. BLeicHer, Chrysler Corp. 


Legislation and Regulation Session—8:00 P.M. 
A. J. ScaAirE, Chairman 
Motor Transportation Legislation —— DANIEL UPTHEGROVE, 
President, St. Louis Southwestern Railway (invited) 
Looking Forward in the Field of Transportation— 
F, C. Horner, General Motors Corp. 


Summary of 1933 Motor Vehicle Legislation—Pierre SCHON, 
General Motors Truck Co. 


TECHNICA 


WEDNESDAY, AUGUST 30 


Fuel Economy Session—9:30 A.M. 
T. C. Smitn, Chairman 


Why Waste Fuel Through the Exhaust?—L. T. Wuire, Cite i 


Service Oil Co, 
Fuel Economy from the Engine Designer's Point of View— 
J. B. Macauey, Chrysler Corp. 


Economy Through Fuel Selection — Net MacCoutt, The 
Texas Co. 


Economy Through Fuel Selection—Dr. 0, C. BRIDGEMAN, Bu a 
Ss 


reau of Standards. 


Tracter Session—9:30 A.M. 
O. B. ZIMMERMAN, Chairman 


Trends in Tractor Engine Design—J. B. FisHer and L. L 


Bower, Waukesha Motor Co. 


Comparative Tests of Pneumatic Tires and Steel Wheels on Farm a 
Tractors in Agricultural Operations—Prof. C. W. sae 


University of Nebraska. 


Transportation Luncheon—12:30 P.M. 
FRED FAULKNER, Chairman 


Predetermined Operating Requirements for Purchasing Pap 
ment—J. M. Orr, Equitable Auto Co. 


Passenger Car Session—8:00 P.M. 
W. T. FIisHLEIGH, Chairman 


Our Future Traveling Public and What They Want— 
W. B. Stout, Stout Engineering Laboratories. 


What Is the Matter with American Cars? — L. H. PomEno 
Daimler Co., Ltd. 


THURSDAY, AUGUST 31 
S. A. E. Day at the World’s Fair 
Diesel Session—9;30 A.M. 

B. B. BACHMAN, Chairman 


Hydraulics of High-Speed Fuel Injection—NicHoLas Fook 
New York City. 


Ignition Delay of Diesel Fuels Measured by Bouncing Pin a. 


st > 
Be ; 


C.F.R. Engine—JuLius KuTTNER, Consulting Engineety 


New York City, and J. B. Rippers, Graduate Student, Pol 
technic Institute e Brooklyn. 


Body Session—9:30 A.M. 
R. F. ANDERSON, Chairman 
Budgeting Body Construction and Tool Costs— 
N. H. MANNING, Briggs Mfg. Co. 


Air Conditioning and Relative Refinements for Auto Bodies 
Dr. F. A. Moss, The George Washington University. 
Body Drawings and Exhibits. 


S.A.E. INTERNATIONAL AUTOMOTIVE ENGINEERING CONGRESS.« 










ROGRAM 


Diesel Session—2:00 P.M. 
HaArTE COOKE, Chairman 
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European Automotive Diesels—T. B. RENDEL, Shell Petroleum 
Co 


: tp. : 
* Combustion Problems on Automotive Diesel Engines— 


J. B. Fisher, Waukesha Motor Co. 


BR Factors in Automotive Diesel Development—O. D. TREIBER, 


Hercules Motors Corp. 


Dinner—6:30 P.M. 
D. G. Roos, Master of Ceremonies 
Tuning-in on the Consumer—H. G. Weaver, General Motors 
Corp. 
Presentation of Guggenheim Medal to J. C. HUNSAKER. 


FRIDAY, SEPTEMBER 1 


Oil Consumption Session—9:30 A.M. 
H. L. HorNING, Chairman 

Conformity of Cylinders, Pistons and Rings—R. R. TEETOR, 
Perfect Circle Co. 

Hydraulic Action in Piston Ring Design—D. D. RoBERTSON, 
Wilkening Mfg. Co. 

Engine Friction Analysis—L. C. Licuty, Yale University, and 
G. B. Carson, Graduate Student, Yale University; now 
Intructor, Case School of Applied Science 


Oil Consumption—J. P. STEwarT, Vacuum Oil Co. 


Aircraft Session—9:30 A.M. 
G. W. Lewis, Chairman 
Airships for Commercial Purposes—J. C. HUNSAKER, Good- 
year Zeppelin Corp, 
Manufacture and Magnetic Inspection of Hollow Steel Propel- 
lers—HAMILTON FOLEY, Pittsburgh Screw and Bolt Corp. 


Lubricants Session—2:00 P.M. 
A. E. BECKER, Chairman 
Extreme Pressure Lubricants—S. A. McKeEg, F. G. BiITNerR and 
T. R. McKekr, Bureau of Standards 
Causes and Effects of Sludge Formation in Motor Oils—D. P. 
BARNARD, E. R. BARNARD, T. H. RoGers, B. E. SHOE- 
MAKER and R. E. WILKIN, Standard Oil Co. (Ind.) 
Passenger Car Session—8:00 P.M. 
J. M. CRAWFORD, Chairman 


The Engineer's Place in the Economic Picture— 
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ae i Paine Mountings—ALEx Tau, Chevrolet Motor Co. 
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C. F. KETTERING, General Motors Corp. 
Engineering the Knocks and the Knots—E. C. ELLIoTT, Presi- 
dent, Purdue University 


SATURDAY, SEPTEMBER 2 


Passenger Car Session—9:30 A.M. 
L. P. KALB, Chairman 
Independent Springing —GrorGEs BROULHIET, Paris, France 
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Aircraft Engine Session—9:30 A.M. 
C. L. LawRANCE, Chairman 


Sleeve Valve — of High Output—aA. J. Meyer, R. N. 


Sash? and C. F. BACHLE, Continental Aircraft Engine 


ides -Out ee Poppet-Valve Cylinders—F. L. Prescott, Mate- 
riel Division, Army Air Corps 


Detonation Rating of Aviation Fuels—ARTHUR Pick Wright 
Aeronautical Corp. 


Saturday Evening 
S. A. E, BAL TABARIN FROLIC 
Staged with the cooperation of the Chicago Section 


SUNDAY, SEPTEMBER 3 


Aircraft Session—8:00 P.M. 
E, P. WARNER, Chairman 
National Contributions to Aeronautical Science— 
C. R. Farey, England 
M. Caquor, France 


Dr. WILHELM Horr, Germany 
GENERAL G. A. Crocco, Italy 


Russian Air Transport—ArTHUR ADAMS, Amtorg Trading 
Corp. 


MONDAY, SEPTEMBER 4 


Airplane Engine Session—9:30 A.M. 
A. V. D. WiLLcoos, Chairman 
Altitude Performance of Aircraft Engines Equipped with Gear 


Driven Superchargers—R. F. Gaco and E, V. Farrar, 
Wright Aeronautical Corp. 


Flame Propagation—Dr. Kurt SCHNAUFFER, Germany 


Possible Future Development of Air-Cooled Aero Engines— 
A. H. R. FEDDEN, Bristol Aeroplane Co., Ltd. 


Aircraft Session—9:30 A.M. 
R. C. GazLey, Chairman 
The Aerodynamics of Wing Sections for Airplanes— 
E. N. Jacoss, National Advisory Committee for Aero- 
nautics 
Airplane Vibrations and Flutter—J. A. Rocu®, U. S. — Air 
Corps 


Aircraft Session—8:00 P.M. 
L. D. SEyMour, Chairman 
Some Aspects of Air biriog recat G. JOHNSON, United 
Aircraft and Transport Co 


Aircraft Maintenance on Scheduled Service — Jack Frye, 
Transcontinental and Western Air, Inc, 
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Railroads 


Hotel 


Dinner 


Frolic 


Social Events 


Committee Meetings 


Engineering Exhibits 


A 


Fare and one third certificates are being sent to all members with 
the final bulletin. Consult your local ticket agent for best rates. 


Palmer House is the Headquarters for the S.A.E. € A block of 
rooms has been reserved to insure S.A.E. members of a place to 
sleep. € Make reservations direct with the Hotel—Palmer House 
reservation catds are enclosed with the final bulletin. 


Palmer House Rates: 


SINGLE ROOM AND BATH $3.50 AND UP 
DOUBLE ROOM AND BATH 6.00 AND UP 


Make your reservations Now, 


THURSDAY, AUGUST 3 1 
Big night of S.A.E. week — Reservation blanks enclosed with 
final bulletin — Get your tickets now! Price: Members $3.00; 
Guests $4.00. 


SATURDAY, SEPTEMBER 2 
Gala Night Club affair at Hotel Sherman—Enjoy Chicago Section 
hospitality — Reservation blanks enclosed with final bulletin — 
Bring the ladies! Price: Members $4.50; Guests $5.50. 


Golf for everyone — Sections Golf Tournament — Bridge — 
Entertainment for the ladies — Sightseeing — and don’t forget 
the Century of Progress Exposition. 


Details will be announced in the Program at the meeting. 


Space has been made available for a number of interesting ex- 
hibits in connection with the S.A.E. meeting. Don’t fail to see them. 


Now Let’s Go/ 
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TRONG backing has been pour- 
ing into the JournaL for the 
opinions about automatic trans- 

missions expressed by S. O. White in 
the June issue. With a high-up engi- 
neer from practically every important 
car company on record, few dissenting 
notes come from this branch of the 
industry to Mr. White’s general thesis 
that “a fully automatic transmission 
will not be acceptable, as it has no 
brain, and therefore cannot do the 
right thing at the right time; that it 
is not equal to every emergency ot 
modern traffic or the widely varying 
requirements of different drivers.” 

One important fleet operator, on the 
other hand, thinks the article takes 
too pessimistic a viewpoint, adding: 
“There would seem to be no question 
but that automatic transmissions are 
coming as a natural development 

Another equally large operator 
thinks that “there is no great demand 
for a better type of transmission than 
we have at the present time.” 

- 

HE car engineers give various 

reasons for their approval of the 

White concepts. “It is the de- 
sire for change rather than the con- 
sideration of a feasible design of trans- 
mission that has been back of this 
movement,” says one, while another 
hesitates to even suggest what the 
ultimate type of transmission will be 
but definitely believes that “it will not 
be fully automatic.” 

Other interesting comments from 
this same group include the following: 

“There is a lot more work to be 
done before we will have a satisfac- 
tory automatic transmission that will 
meet the public’s approval.” 

“We can build just as much brains 
into a transmission as we can accom- 
plish at reasonable cost, but we must 
avoid building any will of its own 
into the device. If we do, the result 
will not be satisfactory.” 


By 


Norman G. Shidle 


Throughout the letters on this sub- 
ject, however, there was evidenced 
a very general belief that further 
changes and developments in trans- 
mission design were to be expected 
and that these changes would be in 
the direction of reducing manual ef- 
fort on the part of the driver. “Use of 
a thoroughly automatic cycle which 
by some manual control can be quick- 
ly and simply changed from the auto- 
matic cycle to any condition that the 
operator may desire and then can be 
returned to the automatic cycle” is 
suggested by one engineer as desirable 


and possible. 


O write that the standardization 

work of the S. A. E. has been 

a vital factor in making possible 
development of modern automotive 
transportation at a price within the 
pocketbook of nearly every American 
family is merely to repeat a fully 
recognized fact. Yet few realize, per- 
haps, how wide an effect the S.A.E. 
work in standards has had on scores 
of allied industries—and, in some 
cases, on industries not very closely 
allied. 

Probably the S. A. E. steel specifica- 
tions illustrate this point better than 
any other series of standards. So 
prompt was the Society in beginning 
practical standards works on these im 
portant materials and so thorough and 
practical has been its effort since, that 
its specifications now are used regu- 
larly by many outside industries. In 
the oil fields, in the machinery plants, 
in a wide range of miscellaneous prod- 
ucts steels commonly are specified 
solely by their S. A. E. numbers. In 
the air, on the earth and under the 
earth the potency of S. A. E. specifica- 
tions is felt. 
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Chronicle and 


Comment 


The first S. A. E. steel specifications 
were adopted in June, 1g11. They 
were the result of the initiative of 
Henry Souther, then president of the 
Society and also chairman of the 
iron and steel division of the stand- 
ards committee. The original speci- 
fications were 18 in number and 
covered 7 classes of steels. 

Today there are 63 S. A. E. steel 
specifications covering 10 classes of 
steels and work is going forward 
actively in development of further 
specifications on the nickel molyb- 
denum and _ nickel chrome-molyb- 
denum groups. 

So continues progressively and 
forcefully a standard activity typical 
of the leadership which the Society 
has exerted continuously in this im- 
portant phase of automotive develop- 
ment. 


"a 


ALKED recently with one of 

the wisest of the veteran mem- 

bers of our Society who said 
among other things: 

“Trouble with many of our engi- 
neers, especially the young ones, is 
that they don’t have faith in the laws 
of nature. Great things, the laws of 
nature! Study them carefully in rela- 
tion to any specific engineering prob- 
lem and they go to work for you with 
a will. Trouble is, if you are indiffer- 
ent to them, they work against you. 

“Sometimes when I watch some of 
our designers work, it seems to me that 
they are bent on accomplishing a giv- 
en result without resorting to applica- 
tion of fundamental physics. Seems 
like they actually are trying to prove 
the laws of nature wrong. Of course, 
they aren’t, but sometimes it does 
seem that way. There isn’t an engi- 
neer, old or young, who wouldn’t do 
better if he thought more about fun- 
damentals when approaching even 
small practical problems.” 












The Golden E ge 


in the Body Builder's Lap 


By Hal. Holtom 


Sales Engineer, New 


HE mass-production car of today costs too much to build 
and too much to run. 

In low-priced cars 20 years ago, vehicle weight per 
passenger was about the same as it is today, approximately 
550 lb. per passenger, and as high as 1200 lb. in big cars. 

Each year finds manufacturers giving the user more iron 
per vehicle and getting less per pound for it. Considerable of 
the costly fabricated weight of today’s automobile benefits 
nobody, and is an economic millstone to all concerned from 
the assembly line to the junk yard. 

An even greater disproportion is found between average 
payload requirements and vehicle weights in the commercial 
than in the passenger car field. 
city-operated vehicles. 


More especially is this true in 


A lot of this excessive weight is due to the fact that car 
chassis of today still have one leg in the graveyard of yester 
day’s buggy era, in a construction and functioning sense. 
Many chassis parts function imperfectly, are far too heavy and 
never wear out. 

We are sitting up nights, moreover, inventing too many 
gadgets about which we spend tens of thousands of dollars 
telling the poor prospect about these non-essentials, expecting 
gadgets to sell automobiles when many persons can’t afford 
to buy gas for the 3000-lb. rolling boudoirs of today. 

Now too, we are raving about aerodynamic bodies and 
streamlining. What will we do with streamlining? 

The first production sample in the United States (according 
to its manufacturer) of a maximum streamlined automobile 
made its debut at the last New York show, weighing 700 lb. 
more in its 1933 streamlined overcoat than it did in 1932. 
That’s not going to get us any place. Although streamlining 
has its advantages for speeds above 50 m.p.h., its greatest merit 
lies in the vast possibilities which the pure streamline form 
offers in a structural sense, to save weight. Some people seem 
to think that if a fully streamlined automobile would be 
produced today the public won’t buy it. I contend that any 
shape or form that would lend itself to cutting overall car 
weight from 25 to 40 per cent and which would make possible 
a lighter and more economical structure to build and to 
operate, without diminishing overall size, would not be turned 
down by the public from the standpoint of appearance. But, 


Era Motors Corp. 


if the present day dual unit of separate chassis and body 


would be would still 


streamlined, and carry around the 
present day chassis millstones, the public won't buy. 

American builders right at the start of becoming. style 
conscious (when they started to adopt French styles about 
1925) should have created their own designs, along the lines 
for which their methods were best fitted. They should have 
stuck to their original light-weight construction and even 
made it lighter by cutting out the buggy millstones years ago. 

A desirable form, for example, might be an inherently 
strong integral structure of box section with pleasing stream- 
lines wherein the major structure would be the body itself, 
and not the super-structure—a design somewhat along the 
lines which plane makers evolved for cabin fuselages years 
ago. That’s the kind of a structure, but in pressed steel which 
stamping men could put their teeth into in a manutacturing 
sense and help build a car for which the world is still waiting. 

Appearance for appearance sake—the long-hooded, unsafe, 
inefficient, space-wasting French mode—has served its pur- 
pose in bridging the gap from the milk wagon era of body 
design to the style of car the industry produced in 1925. It is 
time car makers stopped kidding themselves with French- 
style, playboy car designs; designs which grew out of short- 
bodied, long-nosed racing machines, never intended for use 
as a family automobile. 

The industry should get its nose out of French picture 
books, and give machine tool makers and pressed steel men 
a real break from the standpoint of a simply designed struc- 
ture. If they ever would do it they would have a car that 
could be sold at a reasonable profit per pound; one that the 
poor white collar man could afford to operate and one that 
the so-called common people could use in place of street cars; 
a vehicle that could be sold throughout the world, including 
the Frenchman’s backyard. 

Appearance should cause no worry. A streamlined job 
could be made so beautiful that the car of today would look 
like what it is—a very intermediate streamline form hiding a 
mechanical buggy with one foot in yesterday’s buggy grave- 
yard. 
bodies have been the 
chassis makers’ goats for years; every pound the body builders 


The men who build overall steel 
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EANS of bringing about badly needed re- 
ductions in motor vehicle weight has lain 
in the laps of all-steel body makers for many 
years, Hal. Holtom claims, pointing out that no 
substantial reduction of car weight in relation to 
pay load has been made since the industry began. 


We are using too much iron which never wears 
out and getting less per pound for it, he says, as 
ach year goes by. 


In this article he tells how weight reduction, 
in his opinion, can be achieved without radical 
design changes by giving the body builder a 
chance to hatch the golden egg of modern pressed 
metal design and production possibilities. 





take off, the chassis men stick back on again to try, ineffec- 
tually, to make their buggy practice behave. It is the all-steel 
body men, in the end, who must give the answer to the future 
passenger automobile. I know they can do it, because the 
Junk dealers harbor far more tin, that 
has served its purpose 100 per cent in an economic sense, than 


completely worn out chassis parts; and for the very reason 


junk yards prove it. 


that they do not wear out, these chassis parts, in their present 
form, should not have been used in the first place. 


Building the New Car for the Masses 


Suppose, for the moment, we forget the present-day chassis 
entirely, except to make a study in the junk yards of the parts 
that never wear out. 

I would suggest to you, Mr. Car Manufacturer, that you 
hire some good plane designer, not to make wind tunnel tests 
on how to make your cars do a 100 m.p.h., but for his 
knowledge of structural and light load-bearing practices, 
which has enabled him to make planes light enough to fly. 

With the plane designer, you could visit the junk yards, and 
between you make an anaylsis of how much of the iron now 
used as structural and load-bearing members throughout the 
chassis could be scrapped and replaced with far lighter and 
stronger parts. Then they could be embodied into an all-steel, 
self-contained structure. 

The airplane man should show how to redistribute some of 
the present body stock and weight to get more strength where 
it is needed, when doing away with the chassis frame, using 
very little more weight than you do now in the body alone. 
All of the functions of the chassis could be embodied in the 
new body, and in addition many of the now overloaded 
chassis units could be relieved and lightened. 

A leaf also might be taken from nature’s copy book and her 
method of internal strut distribution in the skeletons of her 
streamlined form, such as a fast fish. It should be noted how 
the skeleton is so fashioned, within its flattened but tubular 
form, in conjunction with its outer skin to form a light strong 
structure as a whole. Even the reactionary stresses of its 
driving mechanism are so designed as to be absorbed over the 
entire body. 


19 





a) 
* 
ri 


Hal. Holtom 


Hal. Holtom served under Sir Herbert Austin at the 
Woolsley Motor Co. back in 1904. Later he was asso- 
ciated with other British companies in executive posi- 
tions. He pioneered development of taxicab, bus and 
truck use in several large transportation systems in Great 
Britain and Ireland and had a part in motorization of 
Russian army transport during the Czar’s regime. 


He assisted in development of British subsidy war vehi- 
cles and during the war organized production in United 
States plants for volume duplication of British truck 
parts for army contracts. 


For the past ten years he has served as automotive 
counsel for banking interests controlling automotive 
properities and, at the present time, is sales engineer, 


New Era Motors Corp. of New York. 


In considering construction for the integral body, first 
visualize an outline of a maximum streamlined form for a 
blunt-nosed tapered-tail shape, with the widest section at the 
driver’s seat for 3 passengers, tapering back past the 2-pas- 
senger rear seat to a pointed tail. The construction would 
taper forward to a short-nosed hood, carrying the roof well 
forward, on the cross-section permitting it to bulge out at the 
fender line to form the wheel-housings, which would be part 
of the body. It would taper back from widest section and 
forward to the nose on approximately the same line as present 
practice, except it would be a little wider in front. I prefer a 
60-in. tread and a few inches more width per pass. 

A few major dies, as in present all-steel bodies, should be 
used. Instead of forming stampings to stop at the present 
frame line, they should be made of continuous barrel or hull 
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form below and under the body from end to end, the same 
length as the old frame. The same continuous construction 
should be followed from belt line up and over the root and 
it should be made solid with all sections in a continuous form. 
To the inner walls of the stampings flat box there should be 
spot-welded sectional stiffening pieces in longitudinal and 
cross-sectional placement. When the body would be welded 
together these stiffening sections would form an inner skeleton 
on a par with airplane fuselage or dirigible construction. 
Many intermediate points between the major internal ribbing 
could be stiffened by upsets in the inner body wall, just as the 
inner door panels are now stiffened. All of this unit should 
be assembled around and in conjunction with an _all-steel 
floor from end to end, but tied into and coordinated with body 
sides in such a way as to take advantage of the strength of the 
deep wall sides to obtain maximum stiffness. This construc- 
tion would prevent flexing which now happens when a steel 
body is fitted on top of a continuously weaving side rail 
regardless of how it may be braced. 


The Floor 


The floor, of course, should be stiffened at convenient 
points, relative to unit placement, using T- or U-shaped cross 
girders of light, deep-walled stampings. 

As to placement of the major internal stiffening sections 
before mentioned, the central longitudinal roof member 
should sweep down from the center of the roof in a con 
tinuous line forming the center of the V windshield, across 
the cowl, over the engine compartment, continuing down to 
the floor to form the nose of the radiator. It should be tied 
into the center of the body base and should flow back in the 
same way over the tail and be anchored to the center of the 
body base at the rear. 

The other longitudinal members at drip-mould line should 
flow down on each side of and form windshield sides, con- 
tinuing on the same line forward, about the height of the top 
of the regular hood side, in a continuous form to meet the 
central member in frontal aspect. This member should flow 
back and over the side of the tail, as in the case of the central 
member, terminating in the base of the floor at rear. The 
longitudinal members at floor height should run in a con- 
tinuous form along the sides and forward into the nose and 
at the rear, and they should be tied up to the floor base. 

Cross-sectional stiffening struts should tie to longitudinal 
members at nose, cowl, door pillars, rear quarter sections and 
tail. 

Other intermediate longitudinal stiffeners should run back 
from door pillars to tail and short ones from front pillars to 
cowl cross-sectional members. Also other intermediate longi- 
tudinals should run from front of roof back to and over the 
tail and be tied into their respective cross-sectional members. 
It is understood that these sections would be welded to and 
become a part of the regular panel stampings, overlapping 
edges of panels a few inches to key into adjoining panels, 
except at points where they carry beyond panels, as in wind 
shield pillars, hood, nose or tail skeleton. 

Whether the engine be placed in front or rear, the hood 
would approximate the top half of the regular hood, but 
would be spotted into position to the longitudinal and cross- 
sectional members, so as to form a permanent, strong, wide- 
spaced stiffening member. 

The engine could be serviced from side openings, similar to 
the side panel of present hoods. In assembling originally or in 
removing for major repair work, the engine and other units 
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could be handled through the passenger door opening. Wheel- 
housings and side skirts, approximating in general form the 
outside of half-section dome fenders, would be permanently 
tied into respective placements. The front-wheel side would 
be left open, but the rear wheel to the hub would be covered 
by a detachable skirt plate for tire servicing. 

“Such construction would eliminate the old-time frame and 
all its ex-relatives, together with a good many pounds of 
rivets, bolts, nuts, fender brackets, tie rods, front-end stabiliz 
ing devices, radiator bird cages, etc. In place of the cast goose- 
neck attachments, and the utterly useless modern bumper, a 
light pneumatic rail could completely encircle the outside ot 
the streamlined structure. Massive tire carriers could be 
thrown away. There would be plenty of room for spare 
tires inside the structure itself. Lamps could be formed out 
of indentations in the wheelhousings. The luggage carrier, as 
well as fenders and running boards, also could be dispensed 
with. If a good aeronautic job of internal strutting were done 
this construction would give an inherently strong structure 
on the 
nose, sides, ends, top and bottom, even better than the present 


from an overall standpoint so that it would “take it 


car “takes it’ now on the sides. What’s more, it would “take 
it” on the nose much better than the present day job, which 
when hit head-on hard enough, throws the engine into the 
driver's lap. 

In designing a suspension for this new type of car the 
aeronautic engineer may find a way to use rubber in com 
pression, which is much lighter than spring stock. Or a 
hydraulic engineer may be able to adapt fluid, which is much 
lighter than steel to evolve a suspension more up to date than 
the old wagon springs of our forefathers and_ short-lived 
shock absorbers, which we have to use to make the wagon 
springs behave. 

Whatever form these may take they should be housed in a 
light metal stamping attached directly to the body base. In 
dividual or three-point wheel suspension should be used to 
reduce weave on the body structure to a minimum. 


Front Axle 


If the plane designer would do a good job of internal 
strutting on the front end of the body base, the body base 
would be stiff enough in its cross-section so that the old-time 
I-beam of the front axle could be eliminated. 


Engine 


A much lighter engine could be used and, for most of us a 
good 4-cylinder job would be satisfactory. The crankcase also 
could be much lighter because it won’t have to be used to tie 
the front ends of the frame together. 


Rear Axle 


When designing the rear end, a large indentation could be 
formed in the base of the body floor, similar to the bowl 
form of a worm axle. The edges should be reinforced to- 
gether with a few stiffening humps radiating from the 
stiffened edges. The differential ring gear and pinion should 
be assembled in a pot mounting, similar to a worm mounting 
on a truck axle. This unit should be secured to the well 
formed in the body base, anchored to cross-sectional under- 
floor girders and connected to the wheels through double 
universals. 

Thus, much weight could be saved. 

Since the axle unit would work in the same plane as the 
engine a straight-through drive with a single universal could 
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be employed, thus obtaining a lighter driving train than in 
ordinary practice. 

Steering should be anchored to a hole in the floor with a 
reinforced edge and a few body-panel stiffening humps. The 
gear housing should be spot-welded to the body base. The 
gear case could be redesigned readily so that the gears could 
be removed for service. 

Since cars are stopped easily with hydraulic brakes, why not 
throw away the multiplicity of linkages used for steering and 
steer hydraulically? 

What's the matter with using air to sit on? (It’s standard 
practice in dozens of foreign cars.) 


Doors 


I believe there would be enough room in this stort of a 
car to permit use of a single, wide sliding door that would be 
easier to get in and out of than many of today’s 4-door jobs. 
Such construction would save weight and make a far stronger 
body side. After all only one door is used on a 20-passenger 
airplane and two doors on a 50-passenger street car. 

Body sides could be made much stronger if the double 
wall (now used for window regulators) were used for internal 
struts. A sliding rear quarter window could be used for 
ventilation. 

Adoption of these design features would result in a car of 
less weight than the car of today, and when it would reach 
the junk yard there would be fewer parts that have not done 
their share in an economic sense for every one concerned. I 
would not be surprised if it would cost quite a little less than 
the car of today. It would certainly cost a lot less to operate. 
At the same time, I believe, the profit per pound would be 
higher than present construction. Incidentally, while this 
suggested design may require a few more dies than do 
today’s cars, they would not have to be changed so often. In 
fact, I predict that such a car would be just as popular for 
just as many years as was the Model T. 


Commercial Cars 


Anaylsis of space and payload requirements of the butcher, 
the baker or the candle-stick maker (especially in door-to-door 
delivery field) would disclose that go per cent of his require 
ments could be met with an integral box like short-coupled, 
space-conserving structure similar to the construction outlined 
for the mass-production passenger car, but not necessarily 
streamlined. 

These commercial car structures offer wide possibilities as 
back logs for even the large all-steel body producers. In 
many cases utilization of stampings used in regular all-steel 
body construction would help carry the overhead on passenger 
car tools, to say nothing of salvaging sheet stock left over 
from regular production. 

This construction not only would apply to the light mass 
production truck made out of a few major dies, but also to 
large commercial vehicles with fixed capacity loads, or to 
buses and taxicabs. Such vehicles could be made using the 
same fundamental construction of integral design, but instead 
of using dies, could be jig-built utilizing commercial forms of 
extruded or rolled channel sections in steel or aluminum for 
the internal strutting in combination with sheet or ply-metal 
for the outer covering. 

Even greater possibilities of weight savings exist in com- 
mercial vehicle design than in the passenger car field, it 
evolved around integral chassis and body construction. 
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Commercial vehicles offer a far simpler problem for the 
final assembler and provide him a chance to make more 
money when sold as a complete vehicle instead of a chassis 
They could be sold for a greater profit per pound to the manu- 
facturer and they could be operated far cheaper by the even- 
tual consumer than the products of today. 

Analysis of many commercial applications discloses a large 
percentage of vehicles which are: 

A—Totally unfitted for the conditions they are supposed 
to meet. 

B—Loaded with prohibitive carrying charges due to high 
first cost. 

C—Developing operating costs which, when measured on 
an eventual cost per mile basis, are out of all proportion to 
service rendered. 

D—Poorly adopted to their work because due to ever- 
increasing city congestion, power-to-weight ratio as well as 
weight-to-payload is too high and costly to maintain in rela- 
tion to average speeds now possible. 


All of these difficulties could be overcome by developing 
made-for-the-purpose integral structures for which the de- 
mand is limited only by the manufacturers’ ability to produce 
in an economic sense. At the same time such structures offer 
entirely new possibilities in fields the motor vehicle has hardly 
scratched. To mention only one—there are still 120,000 horses 
used in the United States for milk door-to-door delivery. 


Improved Ground Aids 
Help to Safe Flying 


IR transportation has become a necessity for commerce 

and industry in this country due to the fact that the 

air lines are rendering a comprehensive and speedy service 
that progressive business men cannot afford to neglect. 

The volume of traffic has increased constantly, even in the 
past two or three years of economic unrest. 

Miscellaneous flying operations have continued to play an 
important part in the aeronautics industry. Despite the 
phenomenal growth of scheduled air transportation, the mis- 
cellaneous operators with their great variety of services and 
activities, continue to fly more miles and carry more passen- 
gers each year than do the air lines. 

Miscellaneous operations include charter, sightseeing, exhi- 
bition, photographic and other types of fixed base commercial 
flying; test, research and experimental flying; student instruc- 
tion; and private flying for business and pleasure. 

Contributions to the general development of civil aero- 
nautics have been along many lines, including engineering 
progress in aircraft, aircraft engines and aircraft instruments; 
improvements in flying technique; provision of airport facili- 
ties; perfection of ground organizations for repairs and main- 
tenance and a constructive regulatory policy on the part of 
the Federal Government. Even more important, from the 
standpoint of bad weather flying, is the fact that the pilot 
no longer has to rely altogether upon visible landmarks. If 
necessary he can fly his entire route depending upon radio 
for guidance and his aircraft instruments for stability in flight. 

—Excerpt from paper read at Annual Meeting, January, 
1933, by Clarence M. Young. 


August, 1933 




















To The 


Ctters Editor 


Vehicle Operating Costs Cut by Better 
Management in Recent Years, Newton Says 


Editor, S.A.E. Journat: In well 
managed fleets of motor vehicles, cost of 


most 


operation has declined sharply during 
the past three or four years. There have 
been many chief of 


reasons for this, 


which are: 
Better management 
Better selection of vehicles, especially 
of lighter weight types 
Better designed and lighter weight 
bodies 
Improved chasses 
Improved commodities allied with the 
motor vehicle, such as gasoline, oil, 
tires, etc. 
Driver education and accident preven 
tion work 
Improved routing, loading and unload 
ing methods 
Improved maintenance of vehicles 
through training of personnel and 
employment of special tools 
Inspection and 
nance plans 


preventive mainte 


Lower commodity prices 

Cost accounting systems 

When costs of doing work decline, 
we are prone to pride ourselves upon the 
showing made. It generally follows that 
we expect and hope that decreases will 
continue. To that further 
economies cannot be made through scien 


believe 


tific management methods is simply an 
other way of saying that the job cannot 
be done better. This, of course, is any 
thing but true. 

Prior to the latter part of 1929, many 
companies throughout the country had 
efficiently managed fleets of passenger 
cars, trucks or buses and were for the 
most part, we believe, fairly content with 
the operating costs attained. 

In 1930, however, revenues of many 
companies began to decline and curtail- 
ments were started in all branches of 
business, including the transportation de 
partments. 

Through 1931 and 1932 the retrench- 
ment program was continued with in 


creased intensity in practically all indus 
tries. To the intelligent fleet operator it 
gave opportunities for ingenuity and in 
tensive application of economy methods 
which might never have been possible of 
execution under normal circumstances. 

Increased unit usage with decreases in 
units employed; improved maintenance 
methods with retrenched personnel; low 
er commodity and labor prices: these 
were all taken advantage of. Many op 
erators deferred maintenance and have 
since paid or will pay heavily for it. 
Most companies during all this time, 
however, have not replaced vehicles at a 
normal rate. In fleets 


where the replacement ratio was 24 to 


passenger Car 


26 per cent in 1928, it was approximately 
10 per cent or under in 1932 and the re 
placement of motor trucks (always far 
less than passenger cars), was, of course, 
even lower. 


To say that the physical condition and 


efficiency ol 


truck 
fleets in most companies today 1S as good 


passenger car and 
as it was when normal replacement of 
vehicles was in vogue would be a mis- 
statement of the truth. Passenger cars 
4 to 5 years old, trucks 8 to 12 years old, 
certainly cannot do work as efficiently 
nor as cheaply as new, modern vehicles. 
The fleet operator who in the past dur 
ing each succeeding year has successfully 
reduced his costs has indeed a task to 
continue cost reduction with the reten 
tion of old vehicles. 

How, then, will costs be decreased? It 
is my belief that during the months and 
years ahead the greatest opportunity for 
decreasing passenger and freight trans 
portation costs lies in the utilization of 
smaller, lighter and more economical 
passenger cars, trucks and buses. These 
will do the 
work on less gasoline and oil; they will 


vehicles same amount of 
be easier to handle in traffic; will be more 
agile due to their low weight to horse 
power ratio; and as promptly as replace 
ments of old style, heav y; obsolete motor 
made, the 
should be utilized. 
then, will 


vehicles can be new type 
These new vehicles, 
with 
which fleet operators will reduce their 
transportation costs and these, coupled 
with intelligent operation, will result in 
costs at a lower level than has ever been 
reached before. 


—L. V. Newton 


Automotive Enzgineer, 
Byllesby Engineering & Management Corp. 


become the new tools 


Padgett Amplities Stand on Machine Tool 
Design, Commenting on V. P. Rumely Summary 


Editor, S.A.E. JourNat: Let me say first 
that I am highly pleased to have started 
such a fine argument about machine tool 
design. It’s a lot of fun. In the second 
place it is impossible to get the whole 
story by reading my original paper alone 
without having heard the very fine dis 
cussion at the Meeting. My 
paper which appeared in the February 
S.A.E. Journat and the discussion to- 
gether make the whole. 


Annual 


In commenting on the various thoughts 
expressed in V. P. Rumely’s article in the 
May issue of the S.A.E. JourNnat, I would 
like to say that in my Annual Meeting 
paper I merely tried to bring out that 
there are three main principles of tooling 
which are capable of great development; 


namely, (1) welded steel sections, (2) use 
of antifriction bearings to reduce wear 
and maintain accuracy, and (3) the prin- 
ciple of building machines from an as 
sembly of functional units each of which 
does its job independently of the others 
thereby reducing cost, increasing life and 
accuracy, and aiding flexibility when re- 
tooling. The 
tioned were: 


functional units 


men- 

a. Base to hold all the other parts 

b. Speed and feed gear change unit 

c. Power unit 

d. Universal joint drive to 

e. Fixture which clamps the work and 
carries built into it the 
producing means 


accuracy 
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(1) Welded steel sections are no cure- 
all. They have a very useful part to play 
where a limited quantity of units is 
wanted, where time of building is a large 
factor, where resistance to breakage is a 
help, where rigidity per pound of mate- 
rial is useful, where it is useful to alter 
the unit easily without scrapping most of 
it and especially where the unit is a first 
one which will require development and 
consequent changes. 

(2) The use of properly mounted pre- 
cision antifriction bearings, especially in 
the fixture or the point closest to the 
work, eliminates, in most cases, all high 
speed sliding movement and results in 
greatly increased accuracy and lite. 

(3) I think the greatest factor in low- 
er cost on machines as well as in in- 
creased life and accuracy is the separa- 
tion of the parts of the machine ‘nto 
functional units. Place the work, clamp 
ing means and _accuracy-controlling 
means in a self contained rigid unit. 
Provide a base to support this unit and 
the drive and speed change units. Do 
not depend on the base to hold the entire 
machine accurate. Leave this to the 
working unit. 

Do not confuse the speed and teed 
changing unit, which includes heads for 
multiple spindles, etc., by making this 
keep accuracy high while it has to take 
care of heavy gear loads, etc. Use flexible 
connections wherever possible between 
gear unit and work unit. 

We now have standardized motors. 
Make up standardized gear units, stand- 
ardized multiple spindle units and _at- 
tach these to each other, the base and the 
work unit. 

As an example of this kind of thing, 
I might refer to the vast variety of trans- 
missions our company builds for every 
kind of heavy truck operation. To give 
the truck operator the range of speeds 
needed for different types of work is im- 
possible if a new transmission is de- 
signed and tooled for each class and 
capacity of operation. The fixed costs 
would be prohibitive. This is a jobbing 
business as much as the making of ma- 
chine tools. 

To meet this market we designed 
three sizes of basic four-speed transmis- 
sions. On the front of these we attach 
different sizes of bell housings or attach- 
ments to mount the transmissions on the 
truck frame. On the rear we attach sup- 
plementary units that make the main 
transmission into a five-speed, eight-speed 
or twelve-speed unit. Also, we add at 
this point drop gear cases to allow the 
drive to be taken forward as well as back 


for four-wheel and _— six-wheel-drive 
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trucks. We also can furnish two sets 
of gear ratios in the main transmission 
with either spur or helical gears. In this 
way we can supply, easily, 240 different 
useful combinations with tooling costs 
of half a dozen complete transmissions. 

Prices often are looked at in the wrong 
way. Whatever is charged must be paid 
for out of returns. The higher the price, 
the harder it is to earn a return on it or 
justify its payment from savings. As 
labor costs get lower it is more difficult 
to make a saving with a new machine. 

Low labor costs induce the use of 
slower old machines instead of the 
gamble of new fast machines. 

Rapid change in product increases the 
gamble of obsolescence—and the higher 


“Whether or not the workman 
takes better care of a good look- 
ing machine than of one more 
crudely made is a debatable ques- 
tion,” says J. E. Padgett in con- 
tinuing the argument about ma- 
chine tool design started by his 
annual meeting paper. 


the price, the greater the gamble. In my 
Annual Meeting paper I merely said that 
if machine tool makers wanted to sell 
a reasonable amount of product in this 
market they would have to find how to 
reduce their prices. In the above men- 
tioned suggestions there may be helpful 
thoughts toward this end, but in the last 
analysis the problem belongs to the 
machine tool men. The questions of 
engineering, service, beauty, etc., also are 
their problems. Personally I prefer to 
purchase high real quality at the lowest 
price and dispense with the frills. 

Regarding appearance, my ideas are 
very unethical. Provide good appearance 
if it costs little to do so, but primarily a 
machine is made to work and produce a 
good product and the money should be 
spent to attain that end. 

Whether or not the workman takes 
better care of a good looking machine 
than of one more crudely made is a de- 
batable question. Of course they tend 
to do so. But my own experience operat- 
ing machines is that I would keep on 
caring well for a machine that earned 
money, produced good work, didn’t slip 
and have to be frequently adjusted and 
fussed over, but the beautiful machine 
that didn’t do its real job hour after hour 
got mighty little care. 

Isn’t most of the demand for appear- 
ance a desire from the boss, to show his 
fine shop off to his friends? If this ap- 
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pearance costs money, how much better 
to spend it for productive purposes. 

I’m not asking for crudeness nor up- 
holding it but I cannot see the use in 
paying a lot of extra money for appear- 
ance. 

Another point of interest in Mr. 
Rumely’s article is the statement that 
comparative prices on welded fixtures as 
quoted by tool shops are as high as cast 
fixtures. Probably this is true. There 
was a time when aluminum was worth 
$20 an ounce. As more welding is used, 
however, the technique will improve, 
equipment will be developed and prices 
eventually will be reduced. 

However, the speed of making is a big 
advantage. We can sketch, cut, weld 
and anneal a fixture before the pattern is 
done for a casting. Also if it needs it, 
we can change or add to it when we 
wish. Our drawings show in detail all 
replaceable parts, close tolerance parts 
and necessary dimensions to take care of 
fits, locations, etc. They show only in 
sketch form the supporting structure. 
This saves time and it is not necessary 
to do otherwise for any reason unless a 
quantity of such fixtures is to be made. 

Mass of cast iron has its uses but if 
one wants mass, concrete is cheaper. 
Automobiles formerly were built on the 
need for mass principle, but knowledge 
of elasticity, shock absorbing materials, 
proper design for rigidity, etc., have re- 
sulted in better cars at half the weight, 
with much longer life and usefulness. 
Absorption of the energy of a vibrating 
tool by mass is of doubtful good. The 
real answer is to stop the cause of the 
vibration. Mass is often mistaken for 
rigidity but it is not so, per se. Rigidity 
is good design using the best material 
for the place and the best placing of that 
material. Elasticity also has its place. 

We had some motor driven drop 
hammers in the forge shop. They con- 
tinually broke the couplings between 
the motor and the gear box, also wreck- 
ing the surrounding structure. They 
were replaced with heavier units. More 
mass. They broke sooner. We put in a 
rubber coupling whose elasticity took the 
shock and no more trouble was ex- 
perienced. 

In conclusion, I am only speaking for 
the case of using money to the greatest 
advantage and hope that my paper, the 
subsequent discussion, and these later 
comments may have been helpful to 
some of us. Anyhow we've had a lot of 
fun argifying. 

—J. E. Padgett 


Assistant General Manager, 
Spicer Manufacturing Corp. 


August, 1933 
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Oils 


PROPOSED classification for crank case oils for cold 
weather starting that would eliminate starting troubles 
experienced with present oils, was submitted at a re- 





cent meeting in Chicago of the Lubricants division of the 
Standards Committee. As a result, definite recommendations 
are expected under revised classifications to include No. 10 W 
and No. 20 W. 

The proposed classification was the outcome of previous 
discussion of oils by car engineers in Detroit and by A.S.T.M. 
Committee D 2 in Tulsa. ° 

The Chicago meeting received a progress report by H. C. 
Mougey, vice-chairman, Lubricants division, on classification 
for chassis lubricants. Particular reference was given to the 
following greases: pressure gun, universal joint, wheel bear 
ing and water pump. 

A standard form or chart for vehicle lubricating data, pre- 
pared by a special subdivision, K. G. Mackenzie, chairman, 
was studied at the Chicago meeting. When suggested modi 
fications have been completed the chart will be made available 
to oil companies. Its use is designed to eliminate present 
practice of each oil company using different forms and will 
simplify work for vehicle manufacturers in furnishing this 
data each year to oil companies. 

Lubricants division has given its formal approval of the 
tentative A.S.T.M. standard temperature viscosity chart for 


use in the work of the lubricants division and by vehicle 
manutacturers. 


Officiations 


O the Constitution Committee the $.A.E. Council has 
referred the Metropolitan Section proposal for a new 
“Trafhc Safety and Administration Activity.” 

That committee is requested to present to the Council 
its recommendations together with any proposed Constitu- 
tional or By-Laws amendments that its recommendations 
might require. 

The resolution proposing the new activity emphasized the 
need for cooperative engineering study and research in the 
solution of problems of law administration and enforcement, 
trafic control, and highway safety which are constantly be 
coming more intricate and technical. 


With 


Scenes 


A Society membership of 6864 was reported at the June 
16 Council Meeting, including afhliate member representatives 
and members on the reserve membership list. 

A new membership activity is being planned by the Mem- 
bership Committee, F. K. Glynn, chairman, wherein one sec- 
tion will be pitted against another in an endeavor to obtain 
the most members who have paid current dues. 

The Council has authorized Alex Taub of the Detroit Sec- 
tion to encourage an active group of younger Society members 
in Pontaic, Mich., to make application to become a probation- 
ary Section. Dr. C. E. Summers, also a member of the De 
troit Section, has been assisting in the initial organization 
work. One meeting of this group brought out an attendance 
of 221. 

Col. H. W. Alden, chairman of the Board, Timken-Detroit 
Axle Co., Detroit, and a member of the Society since 1905, 
was appointed chairman of the Ordnance Advisory Commit- 
tee by the Council. He succeeds the late Col. Alfred F. 
Masury, who was lost in the Akron disaster. 


More Tanks 


HE Society’s standardization project to reduce material- 
ly the variety of tanks on gasoline tank trucks now be- 
ing used and to stabilize their mounting on the truck 
chassis, has reached the point where a definite report by the 
tank manufacturers is scheduled for consideration by the 
S.A.E. committee at the coming International Automotive 





Engineering Congress. The manufacturers’ report likewise 
will be considered by the American Petroleum Institute at its 
October convention. If this schedule is carried out it is 
possible that recommendations on this important project may 
be submitted to the annual meeting of the Society. 

The S.A.E. Standards Committee’s subdivision on gasoline 
tank and tank truck standardization, A. J. Scaife, chairman, 
is continuing its cooperation with the A.P.I. subcommittee on 
standardization of equipment, J. F. Winchester, chairman. In 
addition to studying Mr. Winchester’s comprehensive prog- 
ress report for his subcommittee, as reported in the May 
S.A.E. JourNnaL, the Society group also is analyzing a program 
for tank standardization submitted by Alfred F. Coleman, 
manager motor vehicle department, Socony-Vacuum Corp. 

After reviewing the Winchester and Coleman reports at a 
recent meeting in Cleveland, attended by fleet operators, truck 
and tank manufacturers, it was decided that the tank manu- 
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facturers would organize a committee with Mr. Winchester 
cooperating, to work out recommendations for tank capacities 
and sizes based on S.A.E. standard C.A. dimensions. 

A meeting of the tank manufacturers’ committee also was 
scheduled for late July which would permit its recommenda- 
tions being presented to the S.A.E. committee at the inter- 
national congress in August. 


Check Tests 


O check further the results various laboratories have 
been obtaining on the motor method, the C.F.R. sub- 
committee on methods of measuring detonation is 
making a series of check tests among members of the subcom- 





mittee to determine the reproducibility of the motor method. 

A committee in charge of this inter-laboratory check on 
the motor method, consisting of H. F. Huf, chairman, A. L. 
Clayden, W. H. Hubner and Neil MacCoull, supplied three 
fuel samples for the tests to each of the laboratories repre- 
sented by the sixteen members of the detonation subcommittee. 

By request of the refining division of the A.P.I. that the 
C.F.R. Committee broaden the check tests to embrace all 
owners of C.F.R. engines, all owners are being given an oppor- 
tunity to participate in the tests. 


Approximately 400 such 
engines have been put out. 


Fuels are now being distributed. 


Constant Temperature 


NE ot the chief activities of the C. F. R. detonation 
subcommittee during the last six months, according to 
a paper on the development of the C. F. R. knock-test- 
ing method prepared for the World Petroleum Congress by 
T. A. Boyd and C. B. Veal, has been the consideration of 
problems that have arisen in the use of detonation test methods 
in other countries. 

In this connection, the paper by Mr. Boyd, who is chair 
man of the C. F. R. detonation subcommittee and head of 
fuel section, General Motors Research Laboratories, Detroit, 
and Mr. Veal, who is secretary of the C. F. R. committee and 
research manager of the S.A.E., discussed the question of 
changing the present C. F. R. motor method to provide for a 
constant heat input to the manifold instead of holding a con- 
stant temperature of 300 deg. fahr. for all fuels tested. 

A special committee, Neil MacCoull chairman, J. F. T. 
Berliner, W. H. Hubner and H. F. Huf, after exhaustive tests 
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Committees 
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recommended that no change be made from the present 
C. F. R. motor method, at least until it becomes necessary for 
other reasons to revise the test procedure. The committee 
based its recommendations on the following: 

1. That there is little difference in the octane ratings be- 
tween the present constant temperature method and the 
proposed constant heat methods when testing blends contain- 
ing up to 4o per cent alcohol. 

2. There are not sufficient road tests available to deter- 
mine which of these two methods gives values more nearly 
approaching road conditions. 

3. The present C. F. R. method has just been standardized 
by the A.S.T.M. and is now widely used as a standard 
method. 

The committee’s conclusions are confirmed by Bureau of 
Standards tests reported by H. K. Cummings, chief, automo- 
tive power plants section. 


More Tests 


HE success of the test program of the C.F.R. subcom- 
mittee on aviation gasoline detonation seems assured 
as a result of the recent joint meeting of the fuels and 
the ways and means sub-subcommittees when it was reported 





that sufficient funds were now available to permit starting the 
tests immediately. 
The joint meeting also agreed that the test fuels should be 


identified and referred to only as three types of gasoline (a), 
(b), and (c) as follows: 


(a) Gasolines in which knock characteristics are essen- 
tially unchanged under varying test conditions. 

(b) Gasolines in which knock rating decreases sharply 
with increasing severity of test conditions. 

(c) Gasolines in which knock rating improves with in- 
increasing severity of test conditions. 


It was also agreed that no reference should be made in test 
data or reports concerning the source of the fuels. 























































HE list to date of patrons of the 

International Automotive Engi- 

neering Congress in Chicago, 
Aug. 28 to Sept. 4, as announced by 
the Sponsorship Committee, Fred M. 
Zeder, chairman, follows: 


Dole Valve Co. 


Aetna Ball Bearing Mfg. Co. 
Allison Engineering Co. 
Aluminum Industries, Inc. 
American Brakeblok Corp. 
American Brass Co. 

American Sheet & Tin Plate Co. 


Asbestos Mfg. Co. 


Bantam Ball Bearing Co. 

Barnes-Gibson-Raymond, Inc. 

Bendix Aviation Corp. 

Bijur Lubricating Corp. 

Blood Bros. Machine Co. 

Borg-Warner Corp. 

Bound Brook Oil-less Bearing Co. 

Bower Roller Bearing Co. 

Briggs Mfg. Co. 

Byllesby Engineering & Manage- 
ment Corp. 


Groov-Pin Corp. 


Hall Lamp Co. 


Inland Steel Co. 


Carter Carburetor Corp. 
Cincinnati Milling Machine & 
Cincinnati Grinders, Inc. 

Cord Corp. 
Crane Packing Co. 


Dayton Rubber Mfg. Co. 
Defiance Spark Plugs, Inc. 
Delco Appliance Corp. 
The Detroit Edison Co. 
Diamond T Motor Car Co. 


Many Companies Sponsor S. A. 


Ditzler Color Co. 


The Electric Auto Lite Co. 
Emsco Asbestos Co. 

Equitable Auto Co. 

Federal Bearings Co., Inc. 
Fort Pitt Bedding Co. 

Frost Gear & Forge Co. 
General Spring Bumper Corp. 
Globe Union Mfg. Co. 
Graham-Paige Motors Co. 


Guide Lamp Corp. 


Handy Governor Corp. 
Harrison Radiator Corp. 
Hyatt Roller Bearing Co. 
Hydraulic Brake Co. 


Illinois Steel Co. 


International Harvester Co. 
Liggett Spring & Axle Co., Ine. 


Marlin Rockwell Corp. t 
Micromatic Hone Corp. 
McCord Radiator & Mfg. Co. 
Midland Steel Products Co. 
Motor Improvements, Inc. 
Motor Products Corp. 


Motor Wheel Corp. 


Nash Motors Co. 
National Lock Washer Co. 
Noblitt Sparks Industries, Ine. 


Penn. Grade Crude Oil Assn. 





FE. Congress 


Pennzoil Co. 

Pittsburgh Plate Glass Co. 
Pratt & Whitney Aircraft Co. 
Pratt & Whitney Co. 


Reece Button Hole Machine Co. 
Reo Motor Car Co. 

Richardson Co. 

Ross Gear & Tool Co. 

Russell Mfg. Co. 


Ryerson & Haynes, Inc. 


Saginaw Steering Gear Div., G.M.C. 
Schlegel Mfg. Co. 

Sessions Foundry Co. 

Sikorsky Aviation Corp. 

Standard Oil Co. (Indiana) 
Standard Steel Spring Co. 
Charles A. Strelinger Co. 


Thermoid Rubber Co. 

The Timken-Detroit Axle Co. 
Timken Steel & Tube Co. 
Trucktor Corp. 


United Aircraft & Transport Corp. 
. 5. Spring & Bumper Co., Inc. 
Universal Products Co.. Ine. 


Victor Mfg. & Gasket Co. 
Chance Vought Corp. 


Warner Gear Co. 
Waukesha Motor Co. 
Whitmore Mfg. Co. 
Wilcox-Rich Corp. 
Wilkening Mfg. Co. 
Wisconsin Axle Co. 
W yman-Gordon Co. 


Stage Is Set for Huge Automotive Congress 


(Continued from page 16) 


Rear-Admiral E. S. Land, chief of Bureau of Construction 
and Repair, U. S. Navy, is scheduled to make the presentation 
address and the medal will be handed to Commander Hun 
saker by the chairman of the Daniel Guggenheim Medal 
3oard of Award, Maj. E. E. Aldrin, aviation manager, Stand 
ard Oil Co. of New Jersey. 

The medal is awarded annually “for contributions to the 
science of aerodynamics, to the science and art of aircraft 
design, and to the practical construction and commercial 
utilization of rigid airships.” 

The principal speaker at the dinner will be Henry G. 
Weaver, General Motors Corp., Detroit. D. G. Roos, chief 
engineer, Studebaker Corp., is the committee’s happy selec 
tion for Master of Ceremonies. Mr. Weaver will entertain 
his listeners with a brilliant address entitled “Tuning In on 
the Consumer.” 

Rarely has an entertainment committee been blessed with 
as many opportunities to provide relaxation for business 
laden delegates at an eight-day meeting as are available to 
those in charge of the social phase of the International Auto 
motive Engineering Congress. As if the Century of Progress 
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Exposition in itself with its prominent exhibits by many 
members of the automobile family were not sufficient, Chicago 
has thrown in the International Air Races and the Gordon 
Bennett Races covering the concluding four days of the Con- 
gress, Sept. I to 4. 

Of course there is to be an “S.A.E. Day at the World’s Fair,” 
Thursday, Aug. 31, and in addition to the banquet that 
evening, the Bal Tabarin Frolic is to be staged, with the coop- 
eration of the Chicago Section, at the Hotel Sherman, Satur- 
day evening, Sept. 2. In fact all events of the Congress will 
owe their success in large measure to the effective efforts of 
Chicago Section members and committees that are operating 
under the guidance of Chairman Harold Nutt and _ past 
chairman L. V. Newton. 

sridge parties for the ladies will break the hard grind 
of sight seeing at the Fair. 

The annual S.A.E. golf championship is one of the major 
events on the recreational schedule. 

Viewed from all angles the announced official program 
assures the fulfillment of the earlier predictions of success 
for the International Automotive Engineering Congress. 
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Models in Wind Tunnel Test 


Show Streamlining Benefits 


Streamlining has not yet aroused a real in- 
terest on the part of the public because, accord- 
ing to Dr. H. L. Dryden, aerodynamic expert, 
it is not clear just what is meant by stream- 
lining. 

Addressing a recent meeting of the Washing- 
ton Section, Dr. Dryden, who is chief of the 
aerodynamic section, U. S. Bureau of Standards, 
pointed out that streamlining has been called 
tear-drop, fish-shaped 


, egg-shaped, cigar-shaped 
and b 


several high-sounding names derived 
from the bodies of evolution. After all, Dr. 
Dryden said, there is much in a name. 

The best streamlined car, in Dr. Dryden's 
opinion, is likely to be the one that kicks up 
the least dust. In commenting upon applying 
the names “Bullet” and “Silver Arrow” to au- 
tomobiles, he said that people don’t seem to like 
the idea of going quite that fast. 


Less Fuel Consumed 


In the upper range of driving speeds the 
present-day car requires twice as much powei 
as the streamlined automobile, according to 
Dr. Dryden. The importance of this fact, which 
is demonstrated by a special exhibit, prepared 
by Dr. Dryden, at the Chicago Fair, is appre 
ciated when it is realized that it is at the high 
speeds that most of the fuel is used. Although 
the time of driving at high speed is short, Dr. 
Drvden pointed out that the fuel consumed 
counts heavily. 

The exhibit demonstrating the benefits of 
streamlining consists of a model wind tunnel 
about 3 ft. across the throat. Two model cars, 
each about 1 ft. long, rest on their wheels on a 


A 72-m.p.h. blast 
through this tunnel 
rolls the model cars 
back on their wheels 
against the pull of two 
identical springs. The 
1933 sedan moves back 
more than twice as far 
as the streamlined 
model. 


smooth surface in the tunnel. One model is a 
1933 sedan, the other a streamlined coupe. 
Two strings, one fastened to the front of each 
model, are attached to identical springs secured 
in the tunnel. Glass windows in the side of 
the tunnel permit a clear view of the models 
and the springs. 


The Test 


By means of an electric motor-driven pro- 
peller controlled by pushbutton conveniently lo- 
cated on the outside of the tunnel near the 
window, a 70 m.p.h. blast can be shot through 
the tunnel. An airspeed indicator is mounted 
above the windows. As the blast blows the 
cars away from the springs, the 1933 sedan 
stretches the spring more than twice as far as 
the streamlined model, thus demonstrating that 
in the upper range of driving speeds the pres- 
ent type of car is using about twice as much 
power as is needed. 

At the Washington meeting, Dr. Dryden used 
lantern slides to show the development of 
streamlining as applied to automobile bodies. 
An early racer, dug up from the records of the 
Congressional Library, was shown to have a 
smooth cigar-shaped body, perhaps better than 
many of our present-day racers. Wheels as 
high as the top of the car, however, indicated 
its early date. It was a 1902 electric. Another 
illustration revealed a propeller-driven car that 
might have been a designer’s idea of a car in 
the year 1950 and not a 1910 has-been. The 
propeller was in front with a guard and the 
body was similar to an airplane fuselage. 

Picture of the Rumpler rear-engined car and 


Streamlining Test Tunnel at 


a Jaray were shown by Dr. Dryden; also a 
Chrysler version of the Jaray. A_ standard 
Chrysler chassis with a Jaray type body was 
found to save about 4o per cent of the fuel at 
32 m.p.h. 

Among other cars illustrated by Dr. Dryden 
was the Burney, developed in England. It has 
a rear engine and in road tests the absence of 
wind noises was very noticeable. The Fish- 
leigh, the Farnham, with funny little airfoil 
fenders, and the Silver Arrow also were shown 
together with a group of racing cars and artists’ 
conceptions of future cars. 


Oregon Reviews Racing 
And Motor Development 


Showing that automotive speeds in the last 
six years increased 100 m.p.h. as compared to 
an increase of only 30 m.p.h. for the preceding 
20 years, Fred Dundee, ex-racing driver of 
steam and gas cars, reviewed 35 years of racing 
and motor development at the June 16 meet- 
ing of the Oregon Section. 

The relationship of fuels to the automotive 
industry was discussed by A. D. Martin, field 
engineer, Ethyl Gasoline Corp., Los Angeles. 
Mr. Martin supplemented his talk with a show- 
ing of slides and the operation of a special dem- 
onstrating engine. 

Paralleling the increase in speeds from % to 
4% miles per minute in the 35-year period, 
Mr. Dundee cited the decrease in piston dis- 
placement from 10 cu. in. to 1 cu. in. per hp. 

A. M. Andrews, La Grande, Ore., described 
his new single port 4-cycle gas engine, the in- 
take valve of which operates inside the exhaust 
valve. 

More than 30 members and guests attended 
the dinner and meeting at Lloyd’s Golf Club, 
Portland. Chairman Robert W. Mann presided. 


Chicago Fair 
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S. A. E. Sections Elect Officers 


For 1933-4 Administrative Year 


Baltimore 


Chairman: Oscar B. Lewis, division man- 
ager, Ethyl Gasoline Corp.; vice-chairman: Rob- 
ert C. Hall, engineering aide to superintendent 
of shops, United Railways & Electric Co.; treas- 
urer: Laurance F. Mangness, president, Hercules 
Power Gasoline Co.; secretary: Espy W. H. Wil- 
liams, statistician, Automotive Trades Alliance. 


Buffalo 


Chairman: Fred A. Cornell, manager, Electro 
Devices Co.; vice-chairman: Karl M. Wise, di- 
rector of engineering, Pierce-Arrow Motor Car 
Co.; secretary-treasurer: Carl F. Lautz, chief 
engineer, Houde Engineering Corp. 


Canadian 


Chairman: John Leslie Stewart, general man- 
ager and secretary, Canadian Automotive 


John L. Stewart 
Canadian 





Chamber of Commerce; vice-chairman: James 
C. Armer, vice-president, Dominion Forge & 
Stamping Co.; treasurer: Marcus L. Brown, 
Jr., factory manager, Seiberling Rubber Co. of 
Canada: secretary: Warren B. Hastings, editor, 
manager, Canadian Motorist. 


Chicago 

Chairman: Harold Nutt, director of engineer- 
ing, Borg & Beck Co.; vice-chairman: R. E. 
Wilkin, Standard Oil Co. of Indiana; treasurer: 
H. F. Bryan, engineer, carbon division, Inter- 
national Harvester Co.; secretary: R. T. Hend 
rickson, treasurer, sales manager, Hendrickson 


Motor Truck Co. 


Cleveland 


Chairman: Walter S. Howard, chief inspector, 
salvage superintendent, White Motor Co.; vice- 


Walter S. Howard 
Cleveland 





chairman: H. E. Simi, chief engineer, Twin 
Coach Co.; treasurer: Thornton R. Stenberg, 
brake engineer, Firestone Tire & Rubber Co.; 
secretary: William G. Piwonka, engineer, Cleve- 
land Railway Co. 


Dayton 


Chairman: Eugene C. Du Val, aeronautical 
mechanical engineer, U. S. Army Air Corps, 
Wright Field; vice-chairman: Frank G. Born, 
engineer, Delco Products Corp.; treasurer: Alva 
N. Wilcox, president, Dayton Wire Wheel Co.; 
secretary: Charles S. McCann, vice-president, 
Hydraulic Products Co. 


Detroit 


Chairman: H. T. Woolson, chief envineer, 


Chrysler Corp.; vice-chairman for aeronautics: 


H. T. Woolson 
Detroit 





William A. Mara, vice-president, Stinson Air- 
craft Corp.; vice-chairman for bodies: C. O. 
Richards, body engineer, Cadillac Motor Car 
Co.; vice-chairman for passenger cars: C. R. 
Paton, chief engineer, Packard Motor Car Co.; 
vice-chairman for production: David A. Wal- 
lace, vice-president in charge of manufacturing, 
Chrysler Corp.; vice-chairman for students: S. 
M. Cadwell, director, development division, tire 
department, U. S. Tire Co.; treasurer: F. W. 
Marschner, western sales manager, New De- 
parture Manufacturing Co.; secretary: J. W. 
Votypka, chief engineer, Le Baron-Detroit Co. 


Indiana 


Chairman: Herman E. Winkler, assistant chief 
engineer, Schwitzer-Cummins Co.;_ vice-chair- 
man: Lee Oldfield, consulting engineer, Merz 
Engineering Co.; vice-chairman: F. H. Prescott, 
president, general manager, Guide Lamp Corp.; 
treasurer: P. A. Watson, vice-president, Dusen- 
berg, Inc.; secretary: Harlow Hyde, Indianapolis. 


Metropolitan 

Chairman: Walter S. Peper, Long Island City; 
vice-chairman for aeronautics: Clarence D. 
Chamberlin, president, Chamberlin, Holmes & 
Co., Inc.; vice-chairman for marine: Wayne H. 
Farnsworth, sales engineer, Hall-Scott Motor 
Car Co.; vice-chairman: William Edgar John, 
sales engineer, industrial engineering division, 
Hall-Scott Motor Car Co.; treasurer: Carl F. 
Scott, Pleasantville, N. Y.; secretary: C. Herbert 
Baxley, Fairlawn, N. J. 


Milwaukee 


Chairman: Paul W. Eells, assistant to presi- 
dent, Le Roi Co.; vice-chairman: C. E. Frudden, 
chief engineer, West Allis tractor division, Allis 
Chalmers Manufacturing Co.; treasurer: C. M. 
Eason, secretary-treasurer, Fawick Manufactur- 
ing Co.; secretary: Wesl B. Pusey, sales engi 
neer, S.K.F. Industries, Inc. 


New England 


Chairman: Alfred W. Devine, assistant re 


istrar, Registry of Motor Vehicles; vice-chair- 
man: Charles E. Batstone, local manager, Inter- 
national Harvester Co.: treasurer: Albert Lodge, 
general manager, Albert Lodge, Inc.; secretary: 
Richard R. Whittingham, lubrication engineer, 


Standard Oil Co. of N. Y., Inc. 


Canadian Section of the $.A.E. Winds Up an Exceptionally Busy Season at the 


Canadian members and their guests at the Section’s annual outing. 

: - : ago 
whether the photograph reproduced here was taken “before or after,” but the smiles seem to indicate 
Program committee chairman Neil P. Petersen and Reception committee 


happy 
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Northern California 


Chairman: J. M. Evans, manager, lubrication 
sales, Associated Ojil Co.; vice-chairman: 
George H. Mosel, Pacific Coast manager, Ray- 
bestos division, Raybestos-Manhattan, Inc.; vice- 
chairman for aeronautics: Joseph F. Long, own- 
er, J. F. Long Co.; treasurer: Carl J. Vogt, as- 
sistant professor mechanical engineering, Univer- 
sity of California; secretary: William S. Crowell, 
claims adjuster, Independence Indemnity Co. 


Northwest 


Chairman: Sherman Bushnell, chief engineer, 
Hedges Motor Co.; vice-chairman: John G. 
Holmstrom, chief engineer, Kenworth Motor 
Truck Co.; treasurer: Reese Lloyd, superin- 
tendent, Sunset Electric Co.; secretary: James H. 
Frink, assistant to manager, Washington Iron 


Wie rT ks ® 
Oregon 


Chairman: Robert W. Mann, branch manager, 
Isaacson Iron Works; 
Swayze, treasurer 


vice-chairman: E. H. 
Lineham Motor Corp.; treas- 
urer: J. Verne Savage, shop superintendent, 
City of Portland Municipal Shop; secretary: 
Joseph P. Seghers, president, Seghers Motor Co. 


Philadelphia 


Chairman: O. M. Thornton, branch manager, 
Titeflex Metal Hose Co.; vice-chairman: J. B. 
Franks, Jr., sales manager, White Co.; treas- 
urer: Joseph Geschelin, engineering editor, Auto- 


motive Industries; secretary: John C. Geniesse, 
research engineer, Atlantic Refining Co. 
Pittsburgh 

Chairman: Murray Fahnestock, technical edi- 
tor, writer, Ford Dealer & Service Field; vice- 


Murray Fahnestock 
Pittsburgh 


chairman: A. R. Platt, proprietor; treasurer: 





NEWS OF THE SECTIONS 


Robert N. Austen, sales manager, Iron City 
Spring Co., Inc.; secretary: Fred W. Heisley, 
manager, Joseph Woodwell Co. 


Southern California 


Chairman: Charles H. Jacobsen, service man- 
ager, Moreland Motor Truck Co.; vice-chairman, 
automotive: E. E. Tattersfield, president, general 
manager, Electric & Carburetor Engineering Co.; 
vice-chairman, aeronautic: W. B. Birren, western 
representative, Wright Aecronaugical Corp.; treas- 
urer: J. Jerome Canavan, partner, Canavan- 
Kunkel Co.; secretary: W. E. Powelson: master 
mechanic, fire department, Los Angeles County. 


St. Louis 


Chairman: John C. Cox, mechanical engineer, 
Wagner Electric Corp.; vice-chairman: V. C. 
Kloepper, service department, Ford Motor Co.; 
treasurer: Robert M. Pease, engine overhaul and 
ervice, Axelson Aircraft Engine Co.; secretary: 
Charles A. Marien, chief engineer, Ramsay Ac- 
cessories Manufacturing Corp. 


Syracuse 


Chairman: Carl T. Doman, partner, Doman 
& Marks; vice-chairman: Hubert Walker, chief 
engineer, American LaFrance & Foamite Corp.; 
secretary-treasurer: Melville R. Potter, service 
manager, J. F. O'Connor Sales Co. 


Washington 


Chairman: Clarence S. Bruce, assistant 
mechanical engineer, U. S. Bureau of Standards; 


Clarence S. Bruce 
Washington 





vice-chairman: Paul B. Lum, branch manager, 
Autocar Sales & Service Co.; treasurer: James F. 
Fox, mechanical engineer, U. S. Bureau of 
Standards; secretary: P. R. Wheeler, test engi- 
neer, U. S. Bureau of Standards. 


Wichita 

Chairman: Mac Short, chief engineer, Stear- 
man Aircraft Co.; vice-chairman: Andrew S. 
Swenson, owner, Swenson Motor Co.; treasurer: 
Alexander N. Petroff, director, School of Aero- 
nautics, University of Wichita; secretary: T. A. 
Wells, chief engineer, Beech Aircraft Co. 


Californians Probe 
Air Transportation 


Air transport problems received the attention 
of members of the Southern California Section 
of the A.S.E. and of the Los Angeles Section of 
the A.S.M.E. at a special aeronautical meet- 
ing July 1 in Los Angeles. The joint meeting 
was arranged in conjunction with the National 
Air Races and was exceptionally well attended. 

Problems in fast air transport were discussed 
by Hall L. Hibbard, process engineer, Lock- 
heed Aircraft Corp., Burbank, Calif., and wind 
tunnel tests on transport planes were described 
by Dr. A. L. Klein, professor of aeronautics, 
California Institute of Technology. 

Charles F. Lienesch, manager aviation, Union 
Oil Co. of California, Los Angeles, presided. 


Golf Session Ends Year 
For Milwaukee Members 


An important golf session of the Milwaukee 
Section successfully concluded its year’s activi- 
ties. The annual outdoor get-together was held 
the last of June at the Westmoor Country Club. 

The golf tournament provided an _ oppor- 
tunity for players to qualify for the big tourna- 
ment at the International Automotive Engineer- 
ing Congress. Competition was keen as the 
section announced its intention to give the “big 
shots” of the Metropolitan Section a run for 
their money at the meeting in Chicago, Aug. 
28 to Sept. 4. 

Secretary George C. Appel, engineering de- 
partment, Globe Union Mfg. Co., was in charge 
of the meeting. 


Scarboro Golf and Country Club, Toronto, With a Golf Tournament and Dinner 
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chairman Charles K. Edward did a good job in the important organization and operation phases and 
what with the committee providing ginger ale and soda at the 19th hole, there was very little mem- 
bers and guests had to do in order to make the party a successful finish for the 1932-33 administration 
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Alfred P. Sloan, ]r., president General 


Motors Corp., New York City, is representing 
the automobile industry as a member of the 
Advisory and Long Range Economic Planning 
Committee appointed by the Federal Govern- 





Alfred P. Sloan, Jr. 


ment to help administer the National Industrial 
Recovery Act. Some 4o industrial and business 
leaders comprise this important group. 

Mr. Sloan has been a member of the Society 
since I9g10. 


Anthony H. G. Fokker is now located at 


61 Broadway, New York City, having re- 
cently moved his office from 122 East 42nd St., 
New York City. 


FR. Maulsby is special representative, au- 
tomotive department, Railway Express Agency, 
Inc., New York City. Previously he was located 
with the company in San Francisco where he 
was superintendent of motor vehicle equipment 


]. r. Seghers is president Seghers Motor Co., 
Portland, Ore. The company specializes in mo- 
tor truck sales and service and handles More- 
land motor trucks and parts. Mr. Seghers pre- 
viously was the Portland branch manager for 
the Moreland company. He is secretary of the 
Oregon Section of the S.A.E. 


Eric Geertz, formerly chief engineer Bar- 
ker Greene Co., Aurora, Ill., is manufacturing 
and sales engineer, The Trindl Corp., Aurora. 


Wm. E. Arthur, president National Air- 
port Engineering Co., Ltd., Santa Monica, Calif., 
is also vice-president and treasurer of Magnetic 
Neon Corp., Santa Monica. The latter company 
was organized and began manufacturing Neon 
flashing signs in May, 1933. 


What Members Are Doing 


Porter Hartwell Adams has been elected 
vice-president of Norwich University and at the 
annual commencement he was given the hon 
orary degree of Master of Science. Mr. Adams 
is chairman of the executive committee of the 
National Aeronautic Association, having previ 
ously been its president. He has been a mem- 
ber of the Society since 1916. 


Arthur Aubrey Jones is Maintenance en 
gineer, department of road transport and tram- 
ways, New South Wales, Australia. Previously, 
he was chief engineer, General Rubber Co., 
Ltd., Sydney. 


Pac * ” 

Richard C. Long, formerly sales manager, 
Wheels, Inc., New York City, is now manage: 
and is located in Newark, N. J. 


James Russell Walsh is sales engineer, Na 
tional Carbon Co., New York City. He is 
specializing in cooling system products. 


Walter Francts Rockwell is vice-presi 
dent, Timken-Detroit Axle Co., Detroit. Pre 
viously he was vice-president and general man 
ager, Wisconsin Axle Co., Oshkosh, Wis. 


]. Henry Smith is automotive manager, 


Ohio Carpet Co., Warren; Mass. He is located 
in Detroit. 


F. A. Riegel is warranty and policy super- 


visor, service department, Chevrolet Motor Co., 
Tarrytown, N. Y. 


Stanley Whitworth, for the past eight 
years vice-president and works rhanager, Bendix 
Brake Co., South Bend, Ind., and chief of staff 
of the manufacturing division, has resigned and 
opened an office as industrial consultant. 


Albert F. Engel is in charge of Detroit 
He also 
supervises the selling activities in the Detroit 
territory of all the corporation’s subsidiaries in 
the automotive field. For the past eight years 
Mr. Engel has been with the Alemite division, 
having been in charge of its Detroit office since 
February, 1932. 


office, Stewart-Warner Corp., Chicago. 


A.]. Schaefle recently organized the Auto- 
motive Specialty Co., San Francisco. He is the 
owner and manager of the company which is 
specializing on carbureters and ignitions. Pre- 


viously Mr. Schaefle was parts and service man- 
ager, Olds Motor Works, San Francisco. 


David L. Bacon, formerly engineer, Engi- 
neering Research Corp., New Haven, Conn., is 
with Diepress Co., Cazenovia, N. Y. 


Robert Insley has joined the United Air- 
craft and Transport Corp., Hartford, Conn. 
Previously he was vice-president in charge of 
engineering, Continental Aircraft Engineering 
Co., Detroit. 


Garland P. Peed, Jr. is aeronautical con- 


sultant, Wichita, Kan. Previously he was chief 
engineer, Straughan Aircraft Corp., Wichita. 
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Karl KnoAl is engine designer, Winton En- 
gine Corp., Cleveland. Previously he was chiet 
engineer, Active Tool & Mtg. Co., Detroit. 


. ) ) 
Arthur R. Prouty is president, Prouty & 
Simpson Inc., Stamtord, Conn., service station 
specializing in brake service and wheel align- 


ment. 


Fred S. Kimmerling, formerly president 
and general manager Guide Lamp Corp., An- 


derson, Ind., is assistant vice-president, General 
Motors Corp., Detroit. 


Joseph Siegel is president and treasurer New 
Amsterdam Motor Transportation Corp., New 
York City. Previously he was vice-president, 
Metropolitan Distributors, Inc., New York City. 


Carl T. Doman and E. S. Marks have 


severed their connections with the Franklin Au 


tomobile Co., Syracuse, N. Y., and are now 


gaged in preliminary work on a line of di 


Carl T. Doman 





E. S. Marks 





rect air-cooled engines which soon will be 
placed on the market. Plans have been com 
pleted for the formation of a new company to 
manufacture these engines. While designing 
and testing the first engines Messrs. Doman and 
Marks are located at 1o1 Court St., Syracuse, 
N. Y. 

Mr. Doman is chairman of the Syracuse Sec- 
tion of the S.A.E. for 1933-34. 


Earle W. Pughe, 
Chevrolet Motor Co., is now located in Detroit. 
Previously he was with the company in St. 
Louis. 


mechanical engineer 


A.H. Ferrandou, vice-president, Fargo 
Motor Corp., Detroit, has changed his head- 
quarters from Detroit to Washington, D. C. 


John G. Wood, formerly chief engineer, 
Olds Motor Works, Lansing,, Mich., is assistant 
chief engineer, Chevrolet Motor Co., Detroit. 


S. B. Richards Taylor is salesman for the 
Penn Mutual Life Insurance Co., Philadelphia. 
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WHAT MEMBERS ARE DOING 


H. V. Thaden, formerly factory manager, 
General Aviation Mfg. Corp., Dundalk, Md., 


H. V. Thaden 





has a special assignment in the operating divi- 
sion, Transcontinental & Western Air, Inc., 
Municipal Airport, Kansas City, Mo. 


K. R. Wilson 
inator Inc., Buffalo, N. Y. as successor to 
Mogaco Laboratories, Inc., manufacturers of 
Norust. The new company will continue the 
manufacture and sale of Norust, a product used 


has organized Rust Elim- 


for cooling systems. 


G. C. Davison, formerly president, Bed 
Rock Petroleum Co., Huntington, W. Va., 1s 
president and chief engineer Davison Ordnance 
Co., New London, Conn. 


Capt. A. Foster Gilmore is transportation, 


property and utilities officer, quartermaster de- 
pot, U. S. Army base, Boston, Mass. 


E. E. Rawlings is automotive engineer 
Ohio division, Vacuum Oil Co., Inc., Cleveland. 
Mr. Rawlings has been with the Vacuum com- 
pany for 17 years. Until recently he was engi- 
neer, Vacuum Oil Co., Inc., New York City. 


Alfred M. N ey, consulting engineer spe- 
cializing in automotive research, development 


and experimental work, is now located at St. 
Joseph, Mich. 


Arthur H. Blanchard is executive director 


of International Institute of Transport, Na- 
tional Highway Traffic Association and Na- 
tional Pedestrians’ Association, Providence, R. I. 
Previously Mr. Blanchard was consulting engi- 


neer, highway transportation and traffic con- 
trol, Providence. 


Gerald Taylor White, technical director, 
Westlawn School of Home Study, Montville, 


Gerald T. White 


N. J., is editor of Motor Boat, New York City. 


The school offers a home-study course in yacht 
design. 


Robert Schittke, previously design engi- 
neer, Buick Motor Co., Flint, Mich., is in the 


design engineering department of the Olds 
Motor Works at Lansing. 





Personal Opinions 


(Being terse phrases spoken or written by 
Members or by their guests and ferreted 
from their context by an editor in an in- 
quiring mood ) 


Industry needs research in its present 
sickness: it also has in itself the elements 
for the cure.—C. B. Veal 


+ 


Every business should be based on the 
understanding that it is an institution of 
society, with responsibilities not only to 
the stockholders and customers, but also to 
the general public and to the employes 
both as workmen and citizens.—Dr. Alex- 
ander Ruthven 


+ 


It is time to stress safety. It can be made 
a sales point with even broader appeal 
than speed. The ever-mounting toll of 
motor vehicle accidents is certain to bring 
about a reaction in such a degree that the 
manufacturers who emphasize safety, even 
at the expense of speed and horsepower, 
will sweep the market.—]. P. Bickell 


> 


While we can never hope to see uni- 
formity attained in the amounts of fees 
and taxes levied on motor vehicles in the 
various states, in view of the differences 
that exist among them in their needs for 
revenue from this source for necessary 
highway expenditures, we are warranted 
in expecting, and should have, a uniform 
basis for the imposition of such fees and 
taxes.—David C. Fenner 


> 


Streamlining and engines at the rear 
and teardrop cars are coming, not because 
of novelty or sensationalism, but because 
of sheer merit—mechanically, operatively 
and economically.——Walter T. Fishleigh 


> 


If the operation of an automobile must 
be wound around with the red tape of 
Government regulation of its traditional] 
character, it will both add to the cost of 
living of the people and be of no particular 
benefit to the railroads, the automobile, or 


the public.—B. E. Hutchinson 


> 
Air transportation has become a neces- 
sity for commerce and industry in this 
country due to the fact that the air lines 
are rendering a comprehensive and speedy 
service that progressive 
cannot afford to neglect. 
Young 


business men 
Col. Clarence M. 


+ 


Railroad travel was made safer by the 
Westinghouse airbrake; automobiles are 
safer at high speed since the introduction 
of the four-wheel brake, and airplanes will 
be safer when variable lift devices are 
used.—A. A. Gassner 
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Albert Russel Erskine 


Albert Russel Erskine, for the last 20 years 
a leading figure in the automobile industry, 
ended his life by suicide July 1, 1933. He was 
62 years old. The tragedy occurred at his 
home in South Bend, Ind., where he lived with 
his wife and adopted son. 


Mr. Erskine, it is reported, had been in ill 
health since the Studebaker Corp., of which he 
was president, was placed in receivership sev- 
eral months ago. Since then Mr. Erskine had 
been inactive in its business. 

Born in Huntsville, Ala., Jan. 24, 1871, Mr. 
Erskine began his business career at the age of 
16. He became a bookkeeper for a local com- 
pany and later chief clerk in the St. Louis office 
of the American Cotton Co. in 1898. After 
serving as auditor of this company’s New York 
office Mr. Erskine became an officer in the 
Yale & Towne Mfg. Co. which had employed 
him as auditor. Later he accepted a vice-presi- 
dency and directorship in the Underwood Type- 
writer Co. 

In 1o11, Mr. Erskine became associated with 
the Studebaker Corp. as treasurer, director and 
member of the executive committee. In 1913 
he was made vice-president and two years later 


became president, a position he held until his 
death. 


Mr. Erskine joined the Society jin 1922 


Peter August Poppe 


Peter August Poppe, for many years techni- 
cal director, White & Poppe Ltd., Coventry, 
England, died in England last February, accord- 
ing to information just received by the Society. 

Born at Skogn, Norway, Aug. 21, 1870, Mr. 
Poppe attended the Horten Technical School. 
It was in 1899 that he became associated as 
technical partner in White & Poppe Ltd., manu- 
facturers of petrol engines, carbureters and other 
automotive equipment. 

Mr. Poppe joined the Society as a foreign 
member in 1921 and was a member at the 
time of his death. 


Lt. Col. Herbert John Trump 


Lt. Col. Herbert John Trump died May 15, 
1933, in England. At the time of his death 
he was serving on the mechanical warfare 
board, technical committee, Royal 
Woolwich, England. 

From 1928 to 1931, Col. Trump was chief 
technical officer at mechanical warfare experi- 
mental establishment, Farnborough, where pro- 
posed improvements in designs of service mo- 
tor vehicles were tested for the War Office. 

Entering the Army in 1915, Col. Trump 
served during the war as ordnance mechanical 
engineer in charge of mobile workshops in 
France. After the war he was a member of 
military interallied commission of control in 
Germany, armaments section. From 1922 to 


1927 he was in charge of ordnance workshops 
at home stations. 


arsenal, 


Col. Trump served his engineering apprentice- 
ship in Rhymney Iron and Cardiff Railway 
shops. In 1903 he became draftsman Bell Bros., 
Ltd., and a few years later was draftsman and 
supervisor of erection for Bolekow Vaughan 
& Co., Middlesborough. He returned to Bell 
Bros., Ltd., in 1910 as coke oven manager and 
engineer, which position he held until he en- 
tered the Army. 

Col. Trump was born June 16, 1879, at 
Rhymney, England. He joined the Society as a 
foreign member in 1931. 
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New Members Qualified 


Cuace, Paut G. (J) sales representative, 
W. M. Chace Valve Co., 1600 Beard Avenue, 
Detroit; (mail) 5552 Oregon Avenue. 


Corsetr, Tep R. (A) brake engineer, 
Emsco Asbestos Co., 549 West 52nd Street, 
New York City; (mail) 4A, 150-11 88th 
Avenue, Jamaica, L. I., N. Y. 


Foster, C. A., Jr. (J) technologist, Shell 
Oil Co., too Bush Strect, San Francisco. 


Frus, R. Perer (M) instructor, George 
Scheer & Co., 128 Lafayette Street, New 
York City; (mail) 917 New Hampshire 
Avenue, Royal Oak, Mich. 

Hatt, Ernest A. (M) president, Hall 
Mfg. Co., 1600 Woodland Avenue, Toledo, 
Ohio. 

Hacstreap, WiLt1AM Georce (A) garage 
proprietor, Halstead’s Motor Garage, Rod- 
well Road, P. O. Box 243, Suva, Fiji Is- 
lands. 


Hempe., Epwarp H. (A) analyst (finance, 
sales management), General Motors Export 
Co., 1775 Broadway, New York City; re- 
search assistant, industrial engineering, Co- 
lumbia University, Morningside Heights, 
New York City; (mail) Columbia University, 
Industrial Engineering Department. 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between June 10, 1933, and 
July 10, 1933. 


The various grades of member- 
ship are indicated by: (M) Mem- 


ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 


Foreign Member. 


Moxey, J. G. (M) transportation engineer, 
Sun Oil Co., 1608 Walnut Street, Philadel- 
phia. 


PowELson, JOHN J. (M) automotive trans- 
portation, Standard Oil Co. of New Jersey, 
15 Washington Street, Newark, N. J.; 
(mail) 520 West Fifth Street, Plainfield, 
N. J. 


Reep, Witit1aMmM Wat.tace (J) assistant 
superintendent, Wadhams Oil Co., Indianap- 
olis Boulevard, East Chicago, Ind. 


Wittiam Jf. (A) 
Kroger Grocery & 
and Walnut Streets, 
1195 Rulison Avenue. 


REICHLE, 
inspector, 
Seventh 
(mail) 


automotive 
Baking Co., 
Cincinnati; 


Ropinson, P. M. 
velopment 
ville, Pa. 


(M) 


Pennzoil 


research and de- 


engineer, Co., Rouse 


ScupDDER, NATHAN Frost 
nautical National Advisory Com 
mittee for Aeronautics, Langley Field, Va.; 
(mail) 106 Algonquin Road, Hampton, Va. 


(M) junior aero- 
engineer, 


SIMONS, 


(A) 
Provincial 
and Art, 


(mail) 730 4 


STANLEY instructor, motor 
Institute of Tech- 
Calgary, Alberta, Canada; 


Street, North West. 


mechanics, 


nology 


SKELLY Or Co. 
Tulsa, Okla.; Re 


( Aff.) 


presentative: 


Skelly Building, 
Kaye, EmBy. 


STEILING, Cart H. 
Avenue, St. Louis, Mo. 


(J) 5004a Sutherland 


WILMoRE, 


charge of 


KENNETH M. 
Dall 


(A) secretary, 
Mtg. Co., Inc., 


engineering, 


P. O. Station D, Cleveland. 

Witte, Frreprich (FM) reichsbahnrat, 
German Railroad Co., Berlin, Germany; 
(mail)  Berlin-Wilmersdorf, Hindenburg- 
strasse 65, Berlin, Germany. 


Applications Received 


3inp, Victor REGINALD, machine shop 
superintendent, Garage Supply Co., Ltd., To- 


ronto, Ont., Canada. 


CarMICHAEL, Harry J., president and gen- 


eral manager, The McKinnon Industries, 
Ltd., St. Catherines, Ont., Canada. 
Coox, Lronarp, chief engineer, British 


Tar Spirit, Ltd., Slough, Buckingham, Eng- 
land. 


GILLEARD, JACK THOMPSON NEIL, automo- 
bile engineer, A. G. Boyes & Co., Ltd., 
Chapel Hill, Huddersfield, England. 


STEPHEN N., assistant service man- 
ager, Jamaica Battery 


Jamaica, N. Y. 


Dimrr, 


Haney, Witiiam V., fuel 


ard Oil Co. 


of California, Richmond, Cal. 


& Engineering Co., 


section, re- 
search and development department, Stand- 


The applications for membership 
received between June 15, 1933, 
and July 15, 1933, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


Hopcr, Wattace L., 


transportation, | 


ical Dey 


superintendent of 


artment, Los Angeles, Cal. 
Hoitmes, Wes.ey C., 


Watt-Holmes, 


partner, Cudhea 


Boston, Mass. 





Hecker, Cart L., production 
and auto radio, Motometer 
& Equipment Corp., Toledo, Ohio. 


manager 






os Angeles County, Mechan- 


engineer 
Gauge 


Heiwze, WitiiaM A., chief engineer, Vic- 
tor Manufacturing & Gasket Co 
Roosevelt Road, Chicago, Ill. 


+» 5750 


Laco, ANTHONY, Mayor, Managing Dv1- 
rector, The Wilson Self-Changing Gear, Ltd., 
1A High Road, Kilburn, London, N. W. 6, 


England. 


experimental test engi- 
Diesel Dallas, 


Linp, WitiiaM E., 
neer, Guiberson Engine Co., 


Tex. 


LoweENsTEIN, Louis, production manager, 
The Acme Products Corp., Hollywood, Cal. 


Pappas, Costas Ernest, New York Uni- 
versity, New York City. 

Puuirs, S. C superintendent motor 
transportation, Sinclair Prairie Oil Co., Tulsa, 


Okla. 


PorRTNER, FREELIN M., aviation machinist, 
U. S. Navy, U. S. Naval Air Station, San 
Diego, Cal. 
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i all is said and done it is only 
DEFINITE EVIDENCE of SUPERI- 


ORITY that impresses the engineering 
mind . . . this is regarded as axiomatic 


by Sealed Power engineers and so-called a company who “go the limit” in coopera- 
“sales” are made to the many outstanding tive engineering and experimental service 
Sealed Power customers only on this basis. 

To engineers we send engineers who carry Definite evidence of greater perfection is 
with them the resources and experience of practically certain. 
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Mason Diesel En- 
gine with Bosch 
Fuel Injection 
Equipment. 


INJECTION PUMPS 
and NOZZLES 


DD Mason Diesels to the list of engines 

equipped with Bosch Fuel Injection Pumps 

and Nozzles. A growing list. . . Bosch-equipped 

engines already in use are producing over a mil- 

lion h. p. ... a tribute to Bosch knowledge, 
Bosch experience and Bosch quality. 

Bosch Fuel Injection Equipment is character- 


ized by perfect metering, identical delivery 
and exact timing. It is exceedingly simple in de- 
sign. Only a small governing force is required 
to control the fuel delivery, as no back pressures 
are present. Positive pressure relief of the dis- 
charge line at the end of each injection period, 


definitely prevents nozzle from dripping. 


TRADE MARE 


Robert Rosch 


Our experience is at your service. Write for 
A. G. 


catalogue and literature. 


Sold by 


UNITED AMERICAN BOSCH CORPORATION 
SPRINGFIELD MASSACHUSETTS 


Branches: Detroit 


Toronto, Canada 


New York 


Canadian Warehouse: 


Chicago 
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Notes and Reviews 


HESE items, which are prepared by the Research 
Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 
The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


CHASSIS 


Some Problems in Chassis Design 


By L. H. Dawtrey. 
p. 16. 


Published in The I. A. E. Journal, February, 1933; 
[C-1] 
The paper deals with the salient features of a few of the innumerable 
problems of automobile chassis design, 1. e., performance, road springs, 
rigid brake shoes, crankshaft bearing loads, rear axle shaft stresses, 
steering gear stresses and valve rocker geometry. A series of appendices 
form the basis of the paper and are included as Part II. Part I of the 
paper expounds in readable terms the main points of the problems in 
question. 


ENGINES 


Penetration and Duration of Fuel Sprays from a Pump Injec- 
tion System 

By A. M. Rothrock and E. T. Marsh. 

10 pp., illustrated Price, 5 cents. 


N.A.C.A. Report No. 455, 1933; 
[E-1] 


Experiments with Needle Bearings 


3y Pericle Ferretti. Translated from Rivista Aeronautica, Vol. VII, 
No. 10, October, 1932. N.A.C.A. Technical Memorandum No. 707, 


May, 1933; 18 pp., 19 figs. [E-1} 


Problem der Dampfung des Auspuffschalles der Kraftaharzeug- 
motoren 


By Martin Kluge. Published in Automobiltechnische Zeitschrift, April 


10, 1933, p. 192. [E-1] 
Exhaust gas muffling is here treated primarily as an acoustical prob- 
lem. A determination is made of the amount of sound damping neces- 


sary by a study first of exhaust gas impulses before reaching the muffler 
and then of amount of sound permissible from an automobile exhaust. 
The principles and structural features of a proposed acoustical and elec- 
trical sound filter are explained. 


Warmeiibergang und Zylinderwandtemperatur bei Heisskiihlung 


By Hermann Oestrich. Published in Zettschrift fir Flugtechnik und 
Motorluftschiffahrt, Feb. 28, 1933. [E-1] 


In previous tests with high-temperature liquid cooling, the heat given 
off from the cooling liquid was found to decrease with increasing 
cooling liquid temperature. Conditions in these tests favored heat 
transfer by convection. In the investigation covered by the present 
article, conditions did not favor heat transfer by convection and con- 
sequently the heat transferred from the water was about 50 per cent 
greater than in the previous tests for the same cooling liquid tem- 
perature. The conclusion drawn is that if the engine surface is so 
designed as to promote heat transfer by radiation and convection a 
special radiator might be dispensed with. 

Measurements were also made of the temperature difference between 
the cooling liquid and the cylinder walls for water and glycol at dif- 
ferent liquid temperatures. 


PASSENGER CAR 


La Derby a Quatre Roues Indépendantes et Roues Avant Motrices 
By A. Caputo. [L-1] 


The front-wheel drive Derby with its four independently-sprung 
wheels is said to have no classical design characteristics. Features 
especially mentioned are the simplicity of the suspension arrangement, 
the extremely low center of gravity and the incorporation in one block 
of the engine, clutch, gearbox and differential. Security, riding comfort, 
responsiveness and flexibility are the performance characteristics em- 
phasized. 


Published in Omnia, January, 1933, p. 444. 











































Eagerness to Scrap the Obsolete, 
Key to Engineers Success 





; : ait 
; By Fred M. Zeder ~ 
: Vice-President in Charge of Engineering, Chrysler Corporation 
; 
; 
9 
“It takes courage, honesty and willingness 
to scrap the obsolete.” 
* * 
oT “Far-reaching effects are sometimes pro- 
side duced, both mechanically and socially, by 
ng seemingly slight variations.” 
ous * * * 
the 7 Te 
+ te “We should be willing and glad to make 
changes.” 
* + * 
1jec- | “We are living in the most interesting, in 
Poon the most stirring times in the history of 
E-1] transportation. 
* * * 
— “Keep your eyes on the boys in the re- Fred M. ; 
707, ¢ * rec . Zeder 
E-1] search department. 
eug- 
April 
E-1] 
prob- RANSPORTATION is the most intriguing thing in engineers that printer's ink alone has elevated to a seeming 
os the modern world. It is elemental, fundamental. Time _ kinship with the real engineer and scientist. 
rouet. is all important in this day and age. Like the law of Some of our public utility engineers have been willing and 
elec- gravity, the desire to save time is compelling. Only the eager to progress. Others have not. I know of electrical 
quickest and easiest way is satisfying. Better and faster plants where machinery, hardly worn in, has been discarded; 
lung motor cars and trains, better and faster boats on the water, where vertical turbines have rapidly succeeded other forms. 
und better and faster airplanes in the air—these are surely coming. The same cannot be said of our railroads. Much of their 
[E-1] We as engineers should know this and govern our thinking engineering seems obsolete to the mind of a modern automo- 
— accordingly. tive engineer. Problems of speed, weight, methods of han- 
ge Progress is the law of life, and, as engineers, we should dling materials and equipment, comfort of passengers, and the 
resent know this also. It should be our guiding motive. We should details of maintenance have been only partially solved. Obso- 
con- be satisfied with nothing that does not stand the acid test lescence is a debatable term, it is true, yet the proved value of 
cag of obedience to this law. It takes courage, honesty, and will- certain new automotive standards and practices should be of 
is so ingness to scrap the obsolete. But only by so doing, can we help to the railroads in their attempt to keep pace with the 
ion a hope to keep up with the compelling demand of the times. public transportation demands. 
— Ours is a great heritage if we keep the faith; if we are Look back over the history of commerce and travel. The 
t dif- honest, courageous and true to our trust. Our profession moment a savage was able to get together more than he 
should be known as an outstanding one. It is our privilege needed, he put it on his back and went to see his neighbor. 
and duty at this time to lead the world out of the depression. Thus commerce and travel began. We have been busy at it 
We have the opportunity, and I believe we have the men. ever since. Those automotive men who go to the World's 
yg Some engineers are competent. Others are not. Our laws Fair at Chicago, and I hope there will be many for it is a 
i | now protect professions such as medicine, but not yet do they, show well worth seeing, should see Edward Hungerford’s 
ee in any great degree, guarantee to the engineer his place in the “Wings of Transportation,” just across the way from the 
‘ment, | world nor protect the public from those pseudo-scientists and Chrysler buildings. It is a summation of changes of trans- 
block 
— a 13 September, 1933 
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portation that will set you thinking. I think you will realize 
as I did, how fast methods of transportation are changing and 
what far reaching effects are sometimes produced, both me- 
chanically and socially, by seemingly slight variations. 

Consider how rapidly we have gone from the canoe, the 
canal boat, the sailing vessel, the Clermont, the Great Eastern, 
to the fast, turbine-driven marine palaces of today—this on 
the Water. 

On Land—the pack, the human carrier, the beast of 
burden, the invention of the wheel, the ox cart, the creaking 
wagon, the horse-drawn vehicle, and with the invention ot 


Honored by Michigan University 


WO months 

ago the Uni- 
versity of Michigan 
conferred a degree 
of Master of En- 
gineering on Fred 
M. Zeder, “whose 
career has been 
one of conspicuous 
success. 


“Rising steadily 
in his profession to 
posts of increas- 
ing importance he 
has, since 1923, 
been associated 
with the Chrysler 
Corp. and has justi- 
fied the confidence 
placed in his wis- 
dom and _ experi- 
ence. 





“He has repeatedly demonstrated his construc- 
tive imagination and engineering ability by de- 
signing and developing types of cars which have 
made his company one of the leading producers 


in its field. 


“Noted for his encouragement of fundamental 
research, he now holds, as vice-president in 
charge of engineering, a commanding place in one 
of the great industries of the world.” 


With this citation from one of our great uni- 
versities, Mr. Zeder’s fellow engineers and execu- 
tives throughout the industry will agree unani- 
mously. The S.A.E. JOURNAL is proud to present 
to its readers this practical article by so eminent 
an automotive engineer. 


the steam engine and the internal-combustion motor, the 
railroad and the automobile. 

Finally in the Air—the airplane and dirigible. Neither you 
nor I can stop this procession. It’s inevitable, this lessening 
of time required. 

Human beings are never satisfied and never will be. Am I 
satished with a motor car five minutes after I get it on the 
road? I am not, neither are you. We start improving it. We 
will keep on improving it until some brand new form ap- 
pears for getting from here to there. The point I wish to 


Vol. 33, No. 3 


make is this: we shouldn't try to stop this progress, we should 
be willing and glad to make the changes. We should thank 
God for the urge that makes us engineers dissatisfied with 
our latest creation—I say ours, I mean the organization’s, be- 
cause no one man is or can be responsible for the multitudi- 
nous changes that make up the modern vehicle. Like the 
Mayo Brothers in Rochester, Minn., who, in that complex 
business of helping mankind, keep hundreds of specialists 
busy with the ramifications of their work and use research in 
every department, so the modern motor car is now the mature 
issue of many men’s experience. 

I have always felt in this connection that the Society of 
Automotive Engineers is performing a most useful function 
as a clearing house for the industry. Through its work in 
standardization and cooperative research it has saved the 
manufacturers, and public alike, millions of dollars. It has 
guaranteed the integrity of many of our purchases. It has 
set up standards and bench marks of great value to the engi- 
neer who was formerly at the mercy of secret brands and 
unknown chemical and physical characteristics. It is a co- 
operative undertaking of which we all may be proud. It is a 
type of cooperation which has been wholly useful, never dis- 
couraging originality, nor depriving alert thinkers of the fruits 
of their conceptions. The S. A. E. International Automotive 
Engineering Congress is a wonderful testimonial to the co- 
operative spirit of the times. 

Just now a Battle of Engineering is raging fiercely; how 
fiercely, only those who are on the firing line can know. 
There are enemies both within and without. There is the 
continual struggle with yourself and with others. 

In order to win, we must not be afraid to throw away a 
thing the moment it becomes obsolete, even though it is 
brand new. Our job, like that of the winning racer, is to 
“beat the gun,” to be several yards down the track and close 
to the pole, before the smoke begins to issue from the starter’s 
pistol. Our engineering battle today is obsoleting former 
means of transportation as surely and as rapidly as the talkies 
put the silent movies out of business. 

Progress, progress—and then progress is necessary to solve 
this so-called depression. We are not standing still. Let's 
not think we are. We are living in the most interesting, in 
the most stirring times in the history of transportation. Let 
us not go round in the same old cycle. The Chrysler plants 
are running 24 hrs. a day, 7 days in the week. Why? Be- 
cause apparently we have succeeded in making a form of 
transportation that is more desirable than the money we are 
asking for it. 

There are three important things to consider: Appeal, Per- 
formance, Cost. The first, is a matter of arousing desire; 
getting the public to like it and want it. The second, per- 
formance, what will it do, and finally what is it worth? 
That’s the answer! If you can make something that will 
give people a time-saver, something that they can use to make 
life easier and pleasanter, at a price within range of their 
pocketbooks, it will sell. But that’s a hard job. The only 
way I know to do this, is to keep your eyes on the boys in 
the research department. No one of them may know all 
about any one thing, but if you can get all the information 
together, and if you happen to be near the top in the engineer- 
ing councils, you should be able to piece together a pretty 
complete jig-saw puzzle of the next year’s requirements sev- 
eral months before the photograph of the experiment model 
reposes in the big boss’s safe. And if you don’t think that that 


means that you are “On the Spot” all the time, guess again 
where the body lies. 








ANY members otf the So- 

ciety are concerned with the 

effects of the National Re- 
covery Administration activities on 
their own industrial futures; many 
more are thinking most about the 
best ways of working out the dic- 
tates of the new deal in the opera- 
tions under their supervision. 

The Society numbers among its 
members also men who are playing 
dominant national parts in the great 
industrial drama which is being un- 
folded throughout the automotive in- 
dustry and the country as a whole. 
Topping the list of Society members 
who may be included in such a 
group are Alfred P. Sloan, Jr., Wal- 
ter P. Chrysler and Henry Ford. 
Other members whose counsel and 
thinking must influence strongly the 
coordinated effort of the automotive 
industry to cooperate with NRA in- 
clude Edsel B. Ford; E. L. Cord and 
W. H. Beal of Auburn; Dubois 
Young of Hupp; Paul G. Hoffman 
and Harold S. Vance of Studebaker; 
Alvan Macauley of Packard; E. S. 
Gorrell of Stutz; and G. M. Williams 
of Marmon, and others. 

These men, who control the des- 
tinies of the workers who produce 
and the salesmen who merchandise 
more than 95 per cent of the automo- 
bile production of the country, are 
being called upon for an aggressive 
leadership. As the days of crisis 
pass, it becomes increasingly evident 
that they are bearing the responsibili- 
ties of that leadership in the fullest 


measure. 


VEN as the opening gun is 
hired, it is apparent that the 
S.A.E. International Automo- 
tive Engineering Congress is to be a 
real success. In this success the au- 
tomotive industry as a whole has par- 
ticipated to a marked degree. While 


Chronicle and 


Comment 


By 
Norman G. Shidle 


Society members and Society com- 
mittees have been responsible tor the 
conception and working out of 
plans, the ready provision of finan- 
cial support as well as good will by 
a group of leading automotive com- 
panies has made possible the develop- 
ment of so comprehensive a_ pro- 
gram. 

These companies who have spon- 
sored the Congress with definite 
financial help are listed on page 39 
of this issue. To them, the entire 
industry as well as the Society itself 
owes a deep debt of gratitude. 


ns 


AVING recorded last month 
an almost unanimous ap- 
proval by car engineers of 
S. O. White’s none too optimistic 
comments in the June S.A.E. Jour- 
NAL on the future of automatic trans- 
missions, we think it only fair to re- 
port the very different opinion of 
the chief engineer of one car manu- 
facturing company which made a 
belated appearance after it had 
seemed as though all returns were in. 
This important engineer writes: 
“Personally, I feel that the trans- 
mission as ultimately developed will 
be completely automatic and almost 
perfectly adapted to adjust itself to 
load and speed conditions within 
practical ranges of speed ratio. 
“We have, of course, been doing 
considerable experimental work. . . 
We do believe that an automatic 
transmission will be developed which 
will be acceptable to the general pub- 
lic as an improvement on our pres- 
ent designs. .. .” 
Closing his comments, this engi- 
neer does agree with most others 


15 


who expressed opinions when he 
doubts “that there will be any gen- 
eral adoption of automatic transmis- 
sions this year.” 


"a 


ITH the railroads them- 

selves showing a marked in- 

terest in practical rail car 
development, it becomes increasingly 
evident that cooperation between au- 
tomotive and railroad engineers is go- 
ing to be greater in the future than 
in the past. Early rail car proposals 
were met by most rail carriers with 
a “show-me” attitude which made 
idea-exchanging difhcult rather than 
easy—and the automotive men who 
first started working in the rail car 
field had plenty to learn about rail- 
road needs, practices and possibilities. 
Instead, these pioneers found it pos- 
sible to learn easily only about the 
prejudices of the rail engineers. 

Gradually has crumbled the wall of 
preconceived notions which separated 
the technicians as well as the execu- 
tives of the two industries on rail 
car matters. Rail trafic needs worked 
to stir the carriers to greater interest 
in rail car possibilities. Detailed 
study of rail requirements brought 
about major advances in rail car de- 
sign by companies and engineers 
whose names had long been promi- 
nent in the automotive field. 

Rail car design development has 
been swift in the last three years. 
Radical innovations have been incor- 
porated in practical designs. The 
number of companies seeking busi- 
ness in the field possibly is larger 
than is warranted by the immediate 
commercial possibilities of the mar- 
ket. But the future opportunities 
are very bright—and even more 
radical construction advances are to 
be expected in the not too distant 
future. 








OING on now! The S.A.E. International Automotive 
Engineering Congress! Aug. 28-Sept. 4 at Chicago! 

The big Century of Progress meeting of the Society 
will be in full swing as these paragraphs reach JouRNAL 
readers—and already it is clear that S.A.E. Convention Pre- 
ferred will have reached a new high by Sept. 4. 

There isn’t any inflation behind the big upswing in this 
stock, either. The power behind this bull movement has been 
intelligent planning and vigorous execution of ideas, result 
ing in a series of meetings and papers whose dividends will 
continue to flow back to all automotive engineers long after 
the Congress itself has been completed. 

The cooperative strength of every element in the Society 
has rarely been coordinated so effectively and so purposetully 
as in the completion of this epochal event. 

Led by President Dickinson, the Council of the Society, 
after naming the site for the big meeting, has continued to 
aid the work of the national meetings committee in many 
helpful ways. 

Five minutes after he took over the chairmanship of the 
national meetings committee in Detroit last January, Alex 


S. A. E. International Engineering 




















By John A. C. Warner 


General Manager, Society of Automotive Engineers 


‘Taub exhorted his committeemen to intensive eflort to bring 
to S.A.E. meetings this year the most practical and most pro 
vocative papers ever developed in a twelve-month period. 
“We must do everything we can,” he urged, “to encourage 
frank unvarnished discussions of current engineering prob 
lems. Let’s try to increase the virility of every session this 
year, even at the expense of subtleties and sauvities it neces 
sary.” 

With characteristic vigor, Mr. Taub went out of that meet 
ing to practice what he preached at the earliest opportunity 
development of a program for the International Automotiy¢ 
Engineering Congress. 

Members of his committee in general and the chairmen of 
the various activity meetings committees in particular quickly 
caught the spirit of this vigorous leadership. Early program 


planning meetings by all of the activity committees gave more 


Heads of Chicago Section I.A.E.C. Cooperating Committees 


ey memes 


%, 










Some of the heads of the Chicago Section Cooperating Committees after one of the many meetings at which they arranged 

for the effective care of S.A.E. members and guests at the I.A.E.C. The committeemen in the picture are (left to 

right seated): Harold Nutt, Robert Hendrickson, and H. F. Bryan, (standing) C. B. Whittelsey, Jr.. assistant to the 

general manager, S.A.E., J. P. McArdle, Otto R. Schoenrock, and R. E. Wilkin. Past chairman L. V. Newton. N. A. 
Jorgenson and Charles L. Drake, also were active in the work of this committee. 
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Congress Off to Successful Start 


time than usual for selection of topics; more leeway tor choos- 
ing the most timely from the multitude of papers and projects 
presented for consideration. 

Advance study of the papers finally developed furnishes 
abundant proof that the finest fruits have grown trom the 
seed of these synchronized plans. The pages of this issue 
of the JourNAL are replete with indications of the success 
of the work of the various meetings committees in stimulating 
the presentation of vital, living technical material by authori- 
tative authors. Later issues containing other important 
papers will supplement the presentations at the Congress it- 
self in giving proof of the success of the various divisions 
of the meetings committee in their efforts to vitalize in full- 
est measure the technical programs. 


Chicago Section Active 


To the special Chicago Section I.A.E.C. Cooperating Coin- 
mittees, however, must go major credit for provision oi all 
those vital plans for the reception and entertainment of those 
attending the Congress, without the background of which 
even the best of technical programs may appear mediocre. 

Headed by past chairman L. V. Newton and chairman Har- 
old Nutt of the Chicago Section this band of eager workers 
literally took off their coats and sweated their way through 
many hours of conferences and contacts, planning and arrang- 
ing means to provide for the comfort, increase the pleasure 
and raise the value of the meetings for every member and 
guest who came to Chicago for the Congress. Associated 
with Mr. Nutt and Mr. Newton on these Chicago commit- 
tees have been J. P. McArdle; Otto R. Schoenrock, R. E. Wil- 
kin, Robert T. Hendrickson, H. F. Bryan, N. A. Jorgenson 
and Charles L. Drake. Mrs. L. V. Newton is chairman of 
the ladies’ committee. 

Many interesting sidelights appear as one looks over the 
wide scope covered by the Congress and the varied efforts 
which coordinated to build its success. One of these is the 
increased vitality of some of those Society activities which 
have not always played a major part in national meetings 
programs in recent years. 

The tractor group, for example, displayed special interest 
in building a session for this Congress. J. W. Shields of 
Firestone was chairman of the special committee which ar- 
ranged the presentation of papers on trends in tractor design 
and on comparative tests of pneumatic tires and steel wheels 
on farm tractors. Associated with him in arranging this pro- 
gram and developing the widespread interest in attending 
it were Elmer McCormick, O. B. Zimmerman and Gust 
Olson. 

Special significance attaches to the tractor program by 
reason of its endorsement by the National Association of 
Farm Equipment Manufacturers and the help given by H. J. 
Sameit, general manager, and by other members of that 
organization. 

The gigantic scope of this unique Engineering Congress 
is indicated by the fact that its program includes the presenta- 
tion of 59 different talks and technical papers at 26 separate 
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Alex Taub 


Chairman, National Meetings Committee 


sessions. In the preparation of these papers and in the run- 
ning of the sessions at which they are read 94 prominent 
engineers are taking part. 

The special engineering display at the Palmer House, held 
in conjunction with the Congress at the request of many 
company members, attracted a large group of representative 
exhibitors and brought to the meeting a wide variety of 
technical products. 

The building of this interesting display has been in the 
hands of the engineering display committee, the members 
of which are as follows: 

Alex Taub, Chairman, Chevrolet Motor Co.; Dr. George 
W. Lewis, National Advisory Committee for Aeronautics; 
Merrill C. Horine, International Motor Co.; Leonard V. 
Newton, Byllesby Engineering & Management Corp.; Harold 
Nutt, Borg-Warner Corp.; S. G. Baits, Hudson Motor Car 
Co.; F. F. Kishline, Graham-Paige Motors Corp.; W. S. 
James, Studebaker Corp.; F. E. Watts, Hupp Motor Car 
Corp.; H. T. Youngren, Buick Motor Car Co. 

The opportunity to carry out fully the broad plans of this 
meeting came through the financial cooperation of a large 
group of prominent automotive companies (see page 39) 
whose practical interest in the event is deeply appreciated 
by the Society. To the Sponsorship Committee, headed by 
Fred M. Zeder, must go an important share of the credit for 


making the Congress possible in the broad form which it 
finally assumed. 


September, 1933 
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HINGS are happening these days in many industries. 
Air transportation is no exception. Its problems and 
the steps being taken to enable air transportation to 
continue its advances of recent years constitute an interesting 
narrative of the newest major industry in this country, and 
one in which the country is manifesting continued interest. 
Aviation until now has been primarily an engineering 
industry. 


Paper presented at International Automotive Engineering Congress, 


Chicago, Sept. 4, 1933 


Sa 


Constant use of airplanes enables Mr. Johnson to com- 
plete the thousands of miles of traveling necessary each 
year in his own business operations. 
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Air Industry Gets Speedier Planes, 


Each year the air transport 

lines are attracting a larger 

percentage of the general 
traveling public. 


However, along with the engineering problems which still 
press upon the industry, air transportation is now confronted 
with the task of educating the public to ride in planes and 
ship commodities by air. There are a multiplicity of other 
problems .confronting this new industry, including legisla- 
tion, taxation and public relations. Broadly stated, the air- 
plane factories of the United States are largely dependent for 
their livelihood as industrial institutions and as indispensable 
units in any plan of national defense, due to the new role of 
the airplane in warfare, upon production for air transport 
lines and for the military arm of the government. Conse- 
quently, the development of air transportation assumes a 
larger aspect than merely the movement of people and com- 
modities. 

Of special importance to the industry at present are the 
following subjects: 


(a) Influence of speed and regularity of service 

(b) Trend of construction of transport planes 

(c) Avigation aids which are adding efficiency to 
flight 

(d) Operating costs and problems 

(e) Trafic promotion 


Influence of Speed 


The summer of 1933 marks the greatest increase in speed 
in the history of air transportation. From 1925 to 1927, 
typical cruising speed of commercial airplanes was around 
100 m.p.h. By 1932 this had increased to approximately 115 
m.p.h. This summer there are in service multi-motored pass- 
enger transports capable of a cruising speed as high as 165 
m.p.h. It has been demonstrated that each time there has 
been a speeding up of air travel, trafic has increased, and the 
average ride has been lengthened. Likewise, speedier planes 
have brought an increase in night flying, which affords a 
maximum of time saving when measured in terms of busi- 
ness hours. Therefore, the airplane companies and operators 
have been concentrating on speedier equipment. 

The speed of transport planes depends chiefly on type of 
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and More Traffic 


By P. G. Johnson 


President, United Air Lines and Boeing 


President, United Aircraft & Transport Corp. 


G. JOHNSON is an outstanding figure among 

* those who operate as well as among those 
who build airplanes. 

In this article he gives a rapid-fire account of 
what’s going on in the field of air transportation, 
providing illuminating examples of each general 
trend in plane design, maintenance, traffic promo- 
tion and avigation aids. 


design and construction, efficiency of the power plant, and 
the degree to which comfort features—which add weight to 
the plane and influence its design—are considered. The 
public, while it wants speed and more speed, is not satisfied 
with riding in cramped space or without comfort features. 
In the new Boeing high speed, multi-motored transports, the 
engineers allowed 170 lb. for each passenger, and then added 
107 lb. allowance per passenger. This included 30 lb. of 
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Airplane Co. 





Each time there has been a speeding up of air 
travel, traffic has increased, and the average ride 
has been lengthened. 










seats 


In production methods, as well as in design and operation, the aircraft field has recorded marked progress in recent 


years. 


Here is a view of modern 3-mile-a-minute planes under construction. 


19 September, 1933 
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baggage, 19 lb. for the upholstered seat and belt, 4.4 lb. for 
laminated window glass, 16.3 lb. for soundproofing and cabin 
lining, 4.4 lb. for the heating and ventilating system, and 
14 lb. for miscellaneous items. Carrying a stewardess and her 
equipment, as the third member of the crews, meant 1g |b. 
weight allowance per passenger. 


Trend of Construction 


The demand for speed is reflected in the design and con 
struction of the planes being brought out in 1933. Biplanes 
have lost ground, and the low wing monoplane seems to 
be taking rank over high wing monoplanes. The tubular 
steel fuselage, fabric covered and with wood and fabric wing 
construction, is giving way rapidly to all-metal construction. 
The new designs reveal the care given to streamlining and 
the fairing of engine nascelles, strut intersections and landing 
gears, which are retracted in the speedier types. Wing load 
ings are apparently headed downward, with a resultant slower 
landing speed. 

Structurally, the new all-metal transport planes, as well 
as military planes, reflect the use of alloy steels and aluminum 
alloys. The wing of the new Boeing transports in service on 
United Air Lines, for instance, can withstand a load of 36 
tons, which is substantially in excess of the 5.8 ratio demanded 
by the Department of Commerce. The landing 
signed to withstand an emergency impact of 32 tons. 
gross weight of the plane is approximately 61 


gear is de 
The 
2 tons. 

Apparently there is a trend toward twin-engined transports 
in the multi-motored field. Passengers express a preference 
for planes with more than one motor. 


Medium-Sized Plane Advantages 


Likewise, it is probable that combination mail-express-pas- 
senger land transports in the next few years will be medium 
sized, carrying from 8 to 12 passengers and cargo, instead 
of the 30 and 4o-passenger planes predicted in some quarters 
a few years ago. The medium-sized plane has several advan- 
tages, including high speed, lower operating costs, easier 
landings in case of emergency than the superland plane, and 
they lend themselves to flexible schedules. With a very large 
plane it is probable that many trips would be made with the 
cabins only fractionally filled, whereas with the medium- 
sized planes, additional ships can be run as second sections 
if and when traffic develops. Likewise, the medium-sized 
plane can be serviced more quickly and at less expense. 

Extra speed itself means added economy. Planes are flown 
considerably farther per hour of flying time. When oper- 
ations were first on the San Francisco-New York 
route, seven single-engined mail planes were used in the 
2776-mile flight. Today United Air Lines uses only three of 
the high speed multi-motored planes on a 20-hr. Coast-to- 
Coast flight. 

Fuel consumption is an important item in airplane oper- 
ation, and the medium-sized twin-motor transports 
economies over the tri-motored equipment. For instance, 
the new Boeing twin-Wasp 1o-passenger-cargo planes con- 
sume 360 gal. of gas and 24 qt. of oil per 1ro00-mile cruising, 
against 675 gal. of gas and 55 qt. of oil in a Ford tri-motor 
(three Wasps), and 810 gal. of gasoline and go qt. of oil for 
the Boeing tri-motor (three Hornets). The latter plane had 
to have great horsepower for its biplane type of construction 
and because of the heavy loads and high altitudes on the 
Coast-to-Coast route. 
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effect 
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Aircratt must be built with more than the simple objective 
ot speed in mind. Planes must have strength and durability, 
and permit proper service and maintenance with a minimum 
of tume. New methods of construction have been employed 
to insure a maximum of sturdiness and durability. 

Simultaneous with more efficient airplanes, the manufac 
turers and operators have the benefit of more efhcient power 
plants. The radial air-cooled engines today combine lower 
weight and greater horsepower with less frontal area than 
heretotore, by reason of high compression ratios, supercharg- 
ing and operating at greater crankshaft speeds, coupled with 
nationwide distribution of high grade petroleum products. 
On our Coast-to-Coast planes we have Wasp engines, which 
produce 1 hp. for every 114 lb. of weight. 


Avigation Aids Which Are Adding Efficiency to Flight 


Definite progress has been made in increasing propeller 
eficiency. United Air Lines recently installed controllable 
pitch propellers on its multi-motored passenger transports and 


our take-off time and run was reduced 20 per cent, rate of 


climb increased 22 per cent, and our cruising speed increased 


5 m.p.h., and there was also marked improvement in 


per- 
formance when the plane was flown on only one of its two 
engines. The payload was increased approximately 500 lb. 


The wide disparity between take-off and maximum speeds 
and between cruising and top speeds was minimized. 


Another 


constructive side of the 


picture is the progress 
made to increase the dependability of air transportation. The 
operators have benefited immeasurably from the _participa- 
tion of the Aeronautical Branch of the Department of Com- 
merce and the United States Weather Bureau. High stand- 
ards of equipment and operating practices were formulated 
and the responsible operators are anxious to adhere to these 
standards. The element of uncertainty has been substantially 
minimized through development and adoption of aids to 
avigation, weather observing and reporting, airway develop- 
ing and lighting, and radio telephone. These are some of the 
tangible scientific achievements accomplished during a short 
period of development, to which can be attributed much of 
the present efficient operations. 

One of the most outstanding aids is the radio telephone 
voice communication system between planes in flight and 
ground stations, virtually the block system of the air. Around 
this radio telephone system, developed five years ago for air- 
craft use, have been created several other radio aids. There 
is the directive radio beam of the Department of Commerce 
for identifying the true course of airways during conditions 
of low visibility. There is the airport localizer beam for 
bringing pilots directly over airports which are obscured by 
clouds. There has been developed lately a landing beam de- 
signed to make it possible to land an airplane when the air- 
port is obscured by fog. 


Instrument Progress Rapid 


Noteworthy advances have been made during recent years 
in the matter of aircraft instruments, and such devices as the 
artificial horizon, the directional gyro, the sensitive altimeter 
and the like have placed air navigation upon a higher level of 
accuracy. In this connection it is interesting to mention the 
development of the automatic pilot, a new device combining 
gyro instruments and radio, which virtually flies an airplane 
once it is in the air, and which promises to have a material 
influence upon future air transport operations. 
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A Few High Spots 


Operators are concentrating on speedier equip- 
ment. 


Biplanes have lost ground, and the low-wing 


monoplane seems to be taking rank over the high- 
wing monoplane. 


The trend is toward medium-sized, twin- 
motored transport planes. Passengers express a 
preference for planes with more than one engine. 


Uncertainty in transport flying has been sub- 
stantially minimized through development and 
adoption of aids to avigation. 


Noteworthy advances have been made in air- 
craft instruments. 


If, in the last five years, the air mail network 
had not been practically doubled and the miles 
flown trebled by starting new routes, annual air 
mail appropriations could have been substan- 
tially reduced, since the rate per mile received 
by operators for carrying air mail is not much 
more than half today of what it was in 1929. 


The day is not far distant when, in addition to 
the substantial patronage from business corpora- 
tions and individuals, the air lines should attract 
a larger percentage of the general traveling 
public. 


In the matter of passenger comfort, air transport companies 
have made progress in the direction of reducing noise in air- 
planes. This has been accomplished through special insulat- 
ing material in the cabins and by gearing engines to reduce 
propeller noise. Further studies are being made on this 
subject. 

Less tangible is the new efficiency which surrounds air 
transportation,-but nevertheless of cardinal significance, is the 
factor of experience. To remark that the background of ex- 
perience of 15 years of scheduled operations, beginning with 
the splendid pioneering work done by the Post Office, con- 
stitutes the foundation of present-day air transportation is, to 
express a truism, however trite it may be. There is no sub- 
stitute for experience in a new industry. 


Operating Costs and Problems 


Air transportation has moved from the stage of develop- 
ment of equipment and facilities to a period in which traffic 
growth must be a paramount factor if air transportation is to 
justify itself. When the government retired from the oper- 
ation of air mail planes, and private contractors were awarded 
routes on the basis of the lowest bids, practically the only 
income was from the air mail. But in recent years, the oper- 
ators have developed new sources of income—passenger and 
express business—with the result that the per mile rate of pay 
from the Post Office Department for carrying the air mail has 
been greatly reduced. The following figures show how the 


rate per mile being received for carrying air mail is not much 
more than half today of what it was in 1929: 


Rate of Pay 


Fiscal Year Per Mile 
1929 $1.09 
1930 -97 
193 -79 
1932 .62 


January, 1933 
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If, in the last five years the air mail network had not been 
practically doubled and the miles flown trebeled by starting 
of new routes supplementary to the primary or backbone 
routes, annual air mail appropriations could have been sub- 
stantially reduced. It has been the expansion of air mail 
service, not the rate of pay to the carriers, which has held the 
air mail appropriations at the level of recent years. 

Furthermore, while the rate of pay per mile flown was being 
reduced, air transport services were substantially improved 
in speed, safety, reliability and comfort. The average rate of 
passenger fare in the United States has been reduced from 
eleven cents a mile in 1928 to approximately six cents in 1933. 
In 1929 the typical air mail plane was a single-engined ma- 
chine, usually accommodating less than 1000 |b. of payload, 
and often only 500 |b., contrasted with faster multi-motored 
equipment in use on many schedules today. In 1929 average 
cruising speed of all air mail planes was approximately 100 
m.p.h.; in 1932 it was 115 m.p.h. In 1933 a large part of the 
nation’s air mail will be carried at 150 m.p.h. 

Airport facilities costing approximately $125,000,000 have 
been provided. Most of these terminals are municipally 
owned. 

The air mail operators have been able to cooperate with 
the Post Office Department in the reduction of air mail rates, 
because they are operating more efficiently than the trans- 
port lines of any other nation, and have developed other in- 
come to supplement the air mail revenue. The average dis- 
tance flown by each mail-passenger airplane in the United 
States last year was 87,000 miles. Great Britain, next in 
efficiency in employment of equipment, shows figures one- 
third lower than the American ones. 

Each dollar of expenditure of all air mail-passenger car- 
riers, according to Post Office reports, is divided approximately 
as follows: 


Cents 
Depreciation and obsolescence 20 
Repairs and Overhaul 16 
Pay of pilots and assistant pilots 13 
Gasoline and oil 9 
Advertising and Traffic 8 
Maintenance and Operation of ground facilities 20% 
Insurance 6% 
General Office Expense and Administration 7 


From the above it is apparent that if operating costs are to 
be reduced more rapidly than the air mail-passenger com- 
panies have been and are reducing them, by reason of the 
eficiency developed from practical experience, that cuts must 
be made largely at the expense of quality of service by (a) 
Cutting the pay of personnel; (b) Using only one pilot in- 
stead of two on each plane; (c) Flying single-engined instead 
of multi-motored planes; (d) Lengthening the periods be- 
tween inspection and overhaul; (e) Doing away with two- 
way radio; (f) Reducing expenditures for maintenance of 
airplanes; (g) Stop the research and development work in 
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which the operators have pioneered in such lines as radio 
telephone, instrument flying, etc. Regardless of who invents 
or markets any new device, it is the transport operator who 
must install it in his plane, test it out under actual operating 
conditions, and bear the brunt of the loss if it becomes obso- 
lete due to the rapid progress of the industry. 

But passenger traffic, while increasing, is not in itself sufh- 
cient as yet to put air transportation on a paying basis. How 
ever, it is reasonable to expect that in a comparatively short 
term of years a logically set up air mail network serving those 
cities which develop sufficient air mail poundage to warrant 
the route, can bring in enough revenue to the government to 
approximate the amounts paid by the government to the air 
lines for transporting the mail. Undue and over-expansion 
of the air mail network during this pioneering period should 
be avoided. 


Development of Traffic 


The air lines recognize they must go out and develop new 
passenger and express business. 
good progress. 


They have already made 
It is noteworthy that during a period of busi 
ness depression the air lines flew more miles and carried more 
passengers and express last year than any time in their history. 


Each time there has been a new form of travel it has been 
necessary to overcome the sales resistance which appears, 
illustrations being those encountered by the train, the steam- 
boat, the elevated trains and even the automobile. 

The air lines are selling air transportation on its merits, not 
as a romantic and exciting way to move people and com- 
modities. Our sales appeal is predicated mainly on these 
items: (a) that air transport offers greater speed than any 
form; (b) that operators are paying special attention to the 
comforts and conveniences of their service; (c) that the safety 
and reliability is being demonstrated by year around oper- 
ations; (d) that air lines are operating on frequent and more 
convenient schedules, and are keeping the fares as low as 
possible, consistent with the services rendered; (e) that the 
airplane offers opportunities for revamping sales methods and 
distribution practices on many lightweight commodities. 

American commerce and industry are making greater use 
of air transportation because they recognize the savings to be 
effected in traveling, corresponding and shipping by air. The 
day is not far distant when, in addition to this substantial 
patronage from business corporations and individuals, the air 
lines should attract a larger percentage of the general trav- 
eling public. 


The “Forgotten Man’ in Transportation 


HE solution of the nation’s transportation policies should 

not be left to the transportation agencies. I repeat 

what I said as long ago as Jan. 10, 1922, when address- 
ing the Shippers’ Conference of Greater New York: “The 
public—and not the motor-truck owner, or the railroad—will 
decide how far highway transportation may be developed.” 

The “forgotten man,” i.e., the merchant, the manufacturer, 
the farmer, the consumer—all of those who pay for transpor- 
tation—must be considered and consulted if his interest is to 
be protected. 

Fortunately, this “forgotten man” is at last aware of his 
own interest, as has been demonstrated this year by the co- 
operation of several great shipping groups under the guidance 
of the National Highway Users Conference. 

This cooperative effort should be continued; and the makers 
of the equipment and those who supply gasoline, oil, and tires 
should in every legitimate way help the “forgotten man” to 
enforce his right to use the highways at a fair cost and with 
out unnecessary restrictions. 

The assertion which is frequently made that a tremendous 
amount of rail tonnage is being diverted to the trucks should 
be analyzed so as to ascertain the relative importance of the 


major commodities as sources of rail tonnage. Here are the 


figures: 
Per Cent 

Mines 56 
Manufactures and miscellaneous 23 
Agriculture 11 
Forests 5 
Animals and products 2Y, 
Less carload lots 2Y, 

100 


When figures are quoted showing that motor trucks are 
now handling from one-third to one-half of all live-stock ship 
ments, it looks like.a very serious loss. But if you know that 
“animals and products” constitute less than 2'4 per cent of 
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the rail originated tonnage, a much better perspective is 
obtained. 

And this Lc.l. freight—this sometimes alleged “cream of 
the trafic” —which is 2% per cent of the tonnage takes 25 per 
cent of the equipment, averages about 2. tons per freight 
car, and produces 10 per cent of the revenue. 

The more quickly the rails can get rid of this traffic, of 
the thousands of miles of unprofitable short lines, and of the 
excessive costs of obsolete terminals, the better off they will be. 

A new deal for highway transportation was forecast by the 
National Transportation Committee when it said: 

“One thing is certain. Automotive transportation is an 
advance in the march of progress. It is here to stay. We can- 
not invent restrictions for the benefit of the railroads. We 
can only apply such regulation and assess such taxes as would 
be necessary if there were no railroads, and let the effect be 
what it may. "y 

Figures for the 1932 motor-vehicle tax were as follows: 

State gasoline taxes $5 14,000,000 
Registration fees 324,000,000 
Federal excise taxes (newly laid) 
Municipal special levies (estimated ) 
Personal-property taxes 


84,000,000 
49,000,000 


100,000,000 


$1 ,062,000,000 

Therefore, the motor user paid one-tenth of the entire tax 
bill last year. 

The basic fact which is utterly ignored by rail critics of 
highway transportation is this: The effect of traffic upon roads 
is measured by the area and character of the surface at the 
point of impact, as well as by the frequency of that impact. 

The sole question at issue, from the public point of view, 
is that of whether the vehicle travels with due regard for the 
rights of others on the highway. 

Excerpts from an address delivered before the third mid- 
year meeting, American Petroleum Institute, May 18, 1933, 


by A. ]. Brosseau, Mack Trucks, Inc., New York City. 
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By Joseph Geschelin 


Engineering Editor, 


LTHOUGH the technical elements of an equipment 
policy are vital but too frequently misunderstood, by 
tar the biggest problem is that of effecting a complete 

understanding between the top executives of the company 
and the factory group. This demands, first, an equipment 
policy designed cooperatively by the high officials of the 
company and the factory executives; second, coordination of 
the company’s fiscal policy with the factory cost accounting. 

No one appreciates as well as does the work’s manager how 
imperative it is to get some degree of understanding of the 
more or less controversial points involved, among which, just 
to mention a few, are: 

a. Depreciation and obsolescence rates. 

b. Cash replacement fund earmarked for the purchase of 

new equipment. 

c. Establishment of rational book-values for existing equip- 

ment. 

I am too well aware of the distinction that may be made 
between a normal and depression policy. As some gifted 
speaker recently put it, business today may be likened to a 
ship in a storm when, in dire emergency, navigation gives 
way to seamanship. The situation demands heroic handling 
and possibly calls for partially destructive methods. It may 
require the dumping of valuable cargo and a departure from 
the established course, but such procedure probably will re- 
sult in riding out the storm. 

This analogy applies very aptly to what has happened to 


Digest of paper presented at International Automotive Engineering Con- 
gress, Chicago, Aug. 28, 1933. 


Automotive Industries 


the equipment policies, not only of the automotive industry, 
but all industry. I do not propose to dwell much on this 
phase of the situation but rather on a discussion of the broad 
underlying principles which should serve as the foundation 
for a sound equipment policy. These principles, with natural 
adjustments, are a guide not only under normal business con- 
ditions but even under the trying stress of depression. 

The object of this paper is to sketch in a modest way the 
entire boundary of the equipment policy. To the trained 
observer this will appear as a truly herculean task almost im- 
possible of accomplishment. This, I will freely admit, but I 
think that the result can be accomplished if I build up a 
complete skeletonized structure and give you a sort of air- 
plane view of the entire situation. When the top executive 
comprehends more of the manufacturing problems involved, 
and when the factory executive gets a better vision of the 
broad fiscal problems of the company, we shall have reached 
a common meeting ground. From this it is but a step to 
the development of the equipment policy. 


Part I—General Economic Considerations 
Fig. 1 provides an airplane view of the structure of the 
equipment policy as it will be discussed here and indicates its 
far-reaching influence. It has three broad aspects: 
1. Company welfare 
2. Public relations 
3. General economic welfare 
Each of these aspects has unusual implications which may 
be summarized briefly as follows: 
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Fig. 2—Index of Orders: This chart is made up from 


reports of dollar volume of orders received, contributed 

monthly by an average of 75 members. The base or 

100 per cent line represents the volume of shipments 

of the reporting group for the years 1922, 1923, and 

1924. The data is reduced to 3 months’ moving average 

in order to secure a smoother curve than is possible 
with month to month figures. 


The two lines drawn at 260 and 169 on the scale repre- 
sent “Estimated Capacity” and ‘Normal Operation” re- 
spectively, as determined by a special study made in 1931 
from experiences reported by 88 companies. In terms of 


‘Normal Operation” the average rate of orders received 
in 1932 (35.4) was 21 per cent 

The actual low point of the data from which this chart 
was drawn was made in July at 25.3. The low point of 
the 3 months’ average was 27.7 in September The De- 
cember actual index of 35.8 is an increase of 41 per cent 


over the low month. 
The 3 months’ average 
data a little, but with the 


trend naturally lags the monthly 
current month’s rate above the 


3 months’ average, the upward trend, while slow, seems to 
be established. At least, it would take a serious drop in 
the volume of orders (approximately 35 per cent under 


December) to reverse the 
Tool Builders’ 


uptrend now National Machine 


Association. 


Company Welfare—The equipment policy has a lot to 
do with (a) whether the company will continue to yield 
profit and pay dividends. (b) Whether the company will be 
able to maintain its competitive position. (c) Whether it will 
remain in business. In addition, as will be explained later, 
the degree of modernization achieved by industry has a pro- 
found influence upon the depreciation rates established by 
the Bureau of Internal Revenue. 

Public Relations—Here is an element which has been 
practically unknown in the discussion of an equipment policy. 
Yet, as a matter of fact, the policy as it is reflected in the 
company’s financial statement has a decided bearing upon 
the action of stockholders and, 





deserves the 
undivided attention of the fiscal officers of the company. 

3. General Economic Welfare—Here is a concept that has 
grown on us as a result of the great depression from which 
we are emerging. 


in consequence, 


Our industrial prosperity io upon 
wide-spread employment, adequate income in 

salaries, and the economic stability of key + Rt 
the most important of these are the 


and 
Perhaps 


fages 


capital goods industries 
Their 
plight as well as the effect upon general business conditions 
in this country, is pictured graphically in a recent article 
by W. H. Rastall, Chief, Industrial Machinery Division, De 
partment of Commerce’. His analysis is well worth a read- 


which form the very bedrock of our economic structure. 


ing by every industrial executive. 
1**The Machinery Industry at Grips with the Business ( ‘ W. H 
Rastall, Mechanical Engineering, January, 1933 
932 Stimulated Ingenuity of Machine Tool Designe: I luced 
New Materials,” by Joseph Geschelin, Automotive Industrie Jan. 21, 193 
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effect 
particular may be gained 
from Fig. 2 recently compiled by the National Machine Tool 
Builders’ 


Some idea of and its 


a general depression policy 
upon the machine tool industry 


Association. 
but sound 


automotive 


It may be said without considering anything 


business and pure self-interest that the industry 


can afford to modernize now because: 


1. Many corporations have liquid funds drawing low inter 
est that would be better invested in more profitable equipment. 
2. Recent improvements in 


equipment offer an 


unusual opportunity for cost reduction. 


design 


3. Equipment can be purchased and installed today at a 


cost way below normal. 


4. Changes in equipment can be made most easily when 


plants are not busy. 


5. Better production efficiency will improve the company’s 


price position and increase 1ts Ccarning power. 


Some idea of the improvements suggested in Item 2 may 


: A 
be gained trom a recent article in Automotive Industries,” 


which described the forward march of research, invention and 
development of manufacturing equipment. It is truly a 
stimulating story for the harassed works manager who is 
contronted with the need for constantly reducing his cost 


of production. 
What can 


sO as to produc the 


be done with the fiscal policy of an organization 


greatest return from plant operation? 
The first and most important consideration is the matter of 


reconciling the accounting methods dictated by the general 


Q 


company policy, for the preparation ol financial statements, 


income tax with the 


reports, etc., cost 


methods 
\t the present time there is a veritable 
wall between the 


accounting 


used in the factory. 


Chinese two. 

My first recommendation is to set up a 

that purpose 
The usual 

to make the 


end of the fiscal period: 


“machinery replace 
available 
for taking 
following entry at the 


ment fund” earmarked for and 


only 


as a separate cash reserve, practice 


care ol depreciation 1S 


Debit Depreciation 


Credit Reserve for Depreciation 


The charge for Depreciation is then included in the ex 
penses for the period, and the Reserve for Depreciation is 
carried to the Balance Sheet as a Liability. More conservative 
accounting (as well as long-sighted sound financial policy) 


would follow 


the above entry with another one, as follows: 


Debit Cash Reserve for Depreciation (Machinery 
Replacement Reserve ) 
Credit Current Cash Bank Account 
The 


would be 


Account 
Account and should 
be held intact until such time as replacement of equipment 
became necessary. 


taken from the Current Cash 


placed in a 


amount so 
separate Reserve 
The amount in this account, which would, 
be carried as an asset on the Balance Sheet would 
always equal the liability on the other side of the 
Sheet entitled Reserve for Depreciation, 

During all the 


of course, 


Balance 
changes mentioned above, the equipment, 
ot course, continues on the Balance Sheet at the 
was paid for it. 


My second 


figure which 
recommendation is the establishment of a 
definite company policy with respect to depreciation account- 
ing, particularly a net or weighted depreciation rate depend- 
The 


matter of variable rates is discussed more completely in Part 


ing upon the type of equipment used in production. 
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IV of this study. The point that may be made at this time is 
that whereas in the interest of a simplified accounting pro 
cedure essential to an understandable financial statement, 
some arbitrary depreciation rate is used, this rate should be 
established in such manner as readily to permit the replace- 
ment of equipment which, through obsolescence or for other 
reasons, has a comparatively short life. 

One way in which this may be done is to set up an aver 
age or net depreciation rate from a statistical study of the 
existing property and the actual depreciation rate of each 
machine. This net depreciation rate will take into account 
the fact that a great deal of the production equipment has a 
comparatively long life, generally much longer than that estab 
lished by conservative accounting. On the other hand, special 
single-purpose equipment, and certain other classes of equip- 
ment to be discussed later, may have to be replaced much 
sooner than its reasonable life-expectancy, due to the controll- 
ing influence of obsolescence. This is the most controversial 
element in the situation and despite the fact that such special 
equipment can be shown to amortize itself within two or 
three years, this is not made plain by the orthodox accounting 
methods which impose a uniform depreciation rate in the 
interest of simplified accounting. 

If this is recognized, there will no longer be a reluctance 
to grant to the factory the necessary appropriation for the 
replacement of equipment which has outlived its usefulness 
through the effects of obsolescence. The funds for such re- 
placement should be available readily from the reserve for 
machinery replacement. Moreover, in most cases, the dis- 


_ HE object of this paper,” Mr. Geschelin 
says, “is to sketch in a modest way the 
entire boundary of the equipment policy. 


“To the trained observer this will ap- 
pear as a truly herculean task, almost im- 
possible of accomplishment. This I will 
freely admit, but I think that the result can 
be accomplished if I build up a complete 
skeletonized structure and give a sort of 
airplane view of the situation. 


“When the top executive comprehends 
more of the manufacturing problems in- 
volved, and when the factory executive gets 
a better vision of the broad fiscal problems 
of the company, we shall have reached a 
common meeting ground. 


“From this it is but a step to the develop- 
ment of the equipment policy.” 


bursements, at any time, will be small as compared with the 
reserve set aside for the purpose. 

Closely related to this aspect of the problem is the matter 
of “book value” of plant equipment. When depreciated, ac- 
cording to some low arbitrary rate, the book value of most 
equipment is much higher than its actual value at any time. 
Consequently, the book value when replacement is being con- 
sidered should be recalculated and rationalized in accordance 
with actual earnings and certainly with some regard to re- 
placement costs and the general level of values in the second 
hand market. 

If these liberal principles are established and understood, 
and if the net depreciation rate has been calculated properly, 
the secondary changes in equipment values occasioned by 
replacement due to obsolescence should not be at all disturbing. 


Part II—Equipment Policy Details 


We can all agree that no hard and fast rules can be estab- 
lished when it is realized that the equipment policy of any 
organization depends entirely upon its manufacturing prob- 
lems and the kind of equipment that is essential to the opera- 
tion. Yet, despite these variables, it is possible to set up 
certain guiding principles which are variable only in detail 
and in relative value. Thus we may set down some of the 
elements of an equipment policy as follows: 

1. Depreciation accounting establishing: (a) Net deprecia- 
tion rate for entire property for general accounting purposes 
(See Part IV). (b) Variable depreciation rate for each class 
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Table 1 


1 2 3 4 5 6 
New 
Equip- 
ment 
Must 
Typeof Yearly Liqui- IsEquip- Sinking Book Value 
Manufac- Deprecia- date ment Fund Existing 
turer and tion Rate, in Formula ( Ear- Equipment 
Key No. PerCent Years Used marked) Per Cent 
Passenger 
Cars 
3 No 
5 GovtRate 2 No No 
9 8 No 37 
13 er 4 No No Dep. month- 
ly charged 
to mfg. ex- 
pense 
16 10 2-5 No No 100 less dep. 
17 10 ] No No 100 less dep. 
18 10 3-4 No No 
20 GovtRate 1 No No 100 less dep. 
Motor 
Trucks 
4 10 1-5 No No 100 less dep. 
10 10 1 No No 100 
12 7% 2 No No 100 
Aircraft 
Engines 
2 10 No No 100 less dep. 
23 10 No No 100 less dep. 
Vehicle 
Parts 
] 814-10 2 No No 100 
6 12 on st’d ] No No 20 or sec- 
ond hand 
value 
14 10 50% of No No 33 
dep. rate 
Stock 
Engines 
8 8 on Std 3 No No 100 less dep. 
30 on Spec. 
15 10 No No (but 100 less dep. 
has gen- 
eral fund) 
19 Tl, No No 49 
22 7%, No No 40) 
Tractors 
7 10 1-5 No No 100 
11 19 3 No Yes Depreciated 
(normally ) 
21 5-7 14-10 2 No No 100 less dep. 


ot equipment. (c) Obsolescence rate of greater velocity for 
classes of equipment where this factor, rather than normal 
depreciation prevails. 

2. Tentative retirement rate or useful life representing 
approximately zero book value for each class of equipment. 

3. Machinery replacement fund established as a cash re 
serve for the purchase of machinery. 

4. Criteria for the selection and replacement of equipment 
as described in Part III. 

5- Adoption of a management formula to supplement the 
criteria in Item 4. This has been the subject of much discus 
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sion in management circles, one of the most comprehensive 
being the 1931 S.A.E. annual meeting paper by Blackburn, 
Brussel and Fors*. No doubt, lack of standardization may 
be given as one of the reasons why formulas have not been 
very popular. As a matter of fact, a recent study by F. E. 
Raymond of Massachusetts Institute of Technology revealed 
the fact that there were at least 25 management tormulas on 
the market and that, in his opinion, each has one disadvantage 
or another. 

My reason for recommending some standardized formula 
does not arise from a desire to advocate more and bigger 
formulas, but because formulas actually establish definite 
criteria for the selection and replacement of equipment. 

6. Establishment of accurate burden rates. 


Card record giving the history of the machine, e. g., 
original cost, purchase date, productivity, unit cost of produc- 
tion, maintenance costs, etc. 

Some idea of the equipment policies now existing in the 
automotive industry may be gained from an analysis of Table 
I which is a digest.of confidential reports from 23 representa- 
tive manufacturers. I believe that this is the first time that 
an analysis of this magnitude has been made available in any 
management literature. 

About 56 per cent of the companies included in the table 
apply a depreciation rate of 10 per cent, confirming an earlier 
study made by the author, also recent studies by other in 


vestigators. However, at least 25 per cent of those reporting, 


Warner & Swasey Equipment Replacement Statement 





sO 
Average former cost, _ 74 © minutes (per piece) x 2'4¢ pare 
(with direct labor at 60¢ and overhead at 90¢ 
a total of $4.50 per hour, or 2'4¢ per minute) 
Average cost with new equipment _7.3. .~6 min. (per piece) x 244¢ £7 
Savings per piece 463 
Production per month with new equipment 
60 min. (per hr.) x Hrs (per day) x 2 working days) 428 _ pieces 
a3: minutes per piece (with new equipment) 
Total savings per month will then be 
2228 (pieces per month) x-.2 63 (savings per piece) J28 $6 
If the new equipment is kept busy only 3¢ of the time, 
deduct 2 © for idle time 
20% of AZE-F & (Savings per month) Py Be 2 
Value of usable savings per month Jssh se 


Investment in new equipment , Ws c 
Less resale value of old equipment s700_00 
PF 
Net cash investment in new equipment a HHS 0 « 


The new equipment will pay for itself in: 


Me 


Pr Be HE 


(Net cash investment) 


~A.© months 
(Usable savings per month) 


The Net Profit return per year will be: 


7774-40 (Usable savings per month) x 12 months Jf B3A42¢ 

Less 20% depreciation on. 7 WS. o o( Net cash investment) AEF OC 

Net Profit per year after depreciation JHA ao 
The rate of Net Profit will be: 

SHH 20 (The Net Profit) FH £%o 
AS MASE. Oc (Net cash investment) 
4 
Copyright 1931, 
by The Warner & Swasey Co. 
Fig. 3 








es 


To 


FACTORY EQUIPMENT BUYING 27 


indicate the use of still lower rates ranging from 5 to 84 
per cent. This group includes manufacturers whose equip- 
ment is fairly stable and more of the general purpose kind. 

Two of the vehicle manufacturers apply the maximum per- 
missible government rate. 

One of the biggest hurdles to modernization in the auto- 
motive plant is the requirement that new equipment must 
liquidate itself within one or two years. That this is the 
general policy is evident from column three of Table 1 which 
shows that five years is the longest period, this generally in 
plants where the equipment is stable. One passenger car 
manufacturer, (key No. 13), demands that the equipment 
liquidate itself within go days. 

Note the contrast between the amortization rates repre- 
sented by the values in column three, and the depreciation 
rates in column two. It is clear that although equipment is 
expected to pay its way in one or two years, its book value 
is arbitrarily established by the depreciation rate, column 
two, thus creating an unreal asset value which prevents 
replacement if obsolescence sets in quickly. 

It is obvious from the returns in column four that no equip- 
ment formula is used by the manufacturers reporting. 

When we come to the matter of the sinking fund or, as I 
should prefer to call it, machinery replacement fund, it is 
notable that only one company has an earmarked cash fund 
under normal conditions. 

Column six indicates that the book value of existing equip- 
ment is placed at 100 per cent, less depreciation, of the 
original cost including transportation charges as allowed by 
the Bureau of Internal Revenue. In only one case, that of 
a parts manufacturer (key No. 6) is the equipment listed at 
second-hand value or approximately 20 per cent of original 
cost. Four of those reporting show an arbitrary book value 
ranging from 33 to 49 per cent regardless of the age of the 
equipment or its possible second-hand value. 

While no tangible data can be presented at the moment, 
it is claimed by many works managers with whom we have 
talked recently that, in many instances, the book value or 
paper value of machinery is kept at a high level despite the 
fact that such equipment had amortized itself completely. 
While this may be justified from an accounting point of view, 
since the machine still represents an asset, the company faces 
the prospect of sacrificing operating profits if an arbitrary 
accounting method is permitted to interfere with needed 
replacements. 


Part [1l—Selection and Replacement Criteria 


Under present conditions and to a large extent under all 
normal operating conditions, the chief criterion in the selec- 
tion of productive equipment is the NET PROFIT on in- 
vested capital. This was shown in able fashion by H. P. 
Bailey, of The Warner & Swasey Co., in a recent paper*, in 
which he says, “The buying method should present in sum- 
mary form the answer to two questions: First, that of the 
factory executive—how long will it take for the equipment 
to pay for itself? Second, that of the chief executive—what 
percentage of net profit will the investment return? This is 
very simply illustrated by the well-known Warner & Swasey 


‘“Net Profits from the Selection of Equipment,’ Conference on Re- 
engineering for Economical Manufacture, Case School of Applied Science, 
May, 1933. 

> “Unit Type Machines Fit the Program of Frequent Production Changes 


in Automotive Plants,’’ by Joseph Geschelin, Automotive Industries, Aug. 
8, 193] 


50 


> 
uo 





& 





or 



























on 





no NO GS WwW 
oO 


oO 








Percentage of Time Savin 


So 


























0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 
Annual Net Profit Return, per cent 


Fig. 4—Relative net profit return on investment of $2390 
with varying saving in time, with 80 per cent of activity; 
also showing 60 per cent and 100 per cent rate of activity 


equipment replacement statement, Fig. 3, which gives the 
details on a new machine expected to yield a net profit of 
3414 per cent. 

Mr. Bailey showed by means of Fig. 4, the effect of vary- 
ing rates of activity upon the expected net profits. Ordinates 
show the percentage of time savings while the abscissa shows 
the annual net profits returned. Curves of activity are given 
at 60 per cent, 80 per cent and 100 per cent. In this example 
the net return at 80 per cent activity is 344% per cent. If 
activity were to drop to 60 per cent, the return would be only 
20 per cent; on the other hand, if the activity were to go up 
to 100 per cent, the net profit would be close to 50 per cent. 

In aiming for the most economical returns, it is possible 
to group manufacturing equipment into three, broad classes 
each of which has a special place in the scheme of things. 
From an article by the writer® which discusses this angle in 
detail, we quote the following summary: “In the present state 
of the art, machine tools may be classified as falling into 
three general groups. 

1. The standard or universal machine which is used in the 
small machine shops, tool rooms and in general wherever 
the quantity is relatively small and set-up changes frequent. 

2. Single-purpose machine for high production or intricate 
parts on which the set-up is unchanged for long periods. 

3. Unit type machines, flexible, for relatively high produc- 
tion, fixed seasonal set-up but with adaptability to engineer- 
ing changes in design of the work. In this category we may 
group the single-purpose machines of the unit type, built up 
from standard units which, in combination with others, make 
possible a large variety of production machines, simple and 
complex. The characteristic of these machines is that they 
may be used not only on a similar class of work but may be 
converted to produce parts of an entirely different nature.” 

This analysis urges the need for a variable depreciation 
rate. Group one may logically carry a depreciation rate 
ranging from 8¥, to 10 per cent, group two may have a de- 
preciation rate from 50 to 100 per cent per year; but group 
three which has become such a potent factor in automotive 
production deserves entirely different treatment. In the first 
place, the cost of such machines may be as high as that of the 
special machine in group two, but it is necessary to remember 
that in general only the tools and fixtures need be scrapped 
when obsolescence enters. The basic units are good for a 


September, 1933 











Fig. 5 
machines. 


This layout illustrates the flexibility of unit type 
Each numbered section is an integral unit 
which may be replaced when necessary without affecting 
the other units 


much longer period of service. 


In actual practice, therefore, 
only about 


to 35 per cent of the machine need carry a heavy 
depreciation rate and that rate can be made heavy enough to 
justify even present accounting practice. 

Fig. 5 
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illustrates the flexibility of unit type machines, 
class three. Each numbered section is an integral unit which 
may be replaced when necessary without affecting the others. 
It explains the point made in the preceding paragraph. 
Maintenance In the first 
place, if accurate records are kept it is possible to slate a 
piece of equipment for retirement as soon as maintenance is 
found to exceed a stated percentage of the original cost. 


cost is another consideration. 


By 
the same token the empirical experience thus obtained may 
serve as an estimate of the maintenance cost to be expected 
in the operation of new equipment. Obviously, the machine 
should show the possibility of low. maintenance costs and 
freedom from break-down in service. It is obvious also that 


6 See 


Bulletin F 


Obsolescence 


(Revised Jan : 
Revenue Act, 1928 


1931) Income Tax Depreciation and 


Table 2 
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these requirements are of vital importance in judging any 
competitive equipment. 

Each of the three types ol machines described above has 
a definite place in the manufacturing scheme. The first needs 
no further comment here. 

Despite arguments to the contrary, the special single-pur 
pose machine, class two, has its place in the sun and is here 
to stay. It is needed and will justify itself wherever large 
volume is involved, also where the design of the product re 
quires special mechanism or a special process not available 
with the ordinary type of equipment. 

The third class, the flexible, unit type machine, not only 
has found its greatest sphere of usefulness in the automotive 
industry but is constantly growing in favor with the increase 
in tempo of design changes. The flexible machine is a direct 
answer to the plea of designing engineers for equipment 
which will permit frequent design changes without demand 
ing too much capital outlay. 


Part I\ 


Perhaps the reason for the conflicting opinion on deprecia 
tion rates and, particularly, for the difficulty of reconciling the 
viewpoint the with the conditions 


which actually exist in the factory lies in the apparent lack of 


Technical Elements 


ol technical 


accountant 


understanding of the difference between useful life measured 


by obsolescence, and operating life, measured by depreciation. 


The Bureau of Internal Revenue notes this distinction very 
clearly®: 

“Depreciation may be defined for income tax purposes as 
the gradual exhaustion, wear and tear of property through 
use in a trade or business including normal obsolescence. It 
is unnecessary to take of normal obsolescence 
separately, it being sufficient to recognize it as a part of the 
depreciation. 


cognizance 


“Obsolescence may be defined as the process of becoming 
obsolete which is brought about by the process of the arts 


Data on Equipment Used in Metal Working Industries 


Metal Products and Processes’ 


Prob- 

able 

Use- Depre- 
ful ciation 
Life Rate 


Years Per Cent 


Prob- Prob- 

able able 

Use- Depre- Use- Depre- 
ful ciation ful ciation 
Life Rate Life Rate 


Years Per Cent Years Per Cent 


Balancing machines 20 5 Drills (Cont.) Lathes: 
Boring machines 18 514 Heavy duty 17 6 Automatic 14 7 
Broaching machines 15 6 2/3 Portable electric or . Turret . 16 614 
Bulldozers 20 5 pneumatic, hand 5 20 Milling machines: “i 
: i ‘ ‘ Pe 2 Automatic 13 74, 
Chucking machines: Radial 20 Multipl . . 5/4 
Pret 99 P catia 17 Multiple spindle 15 6 2/3 
Au on atic ‘ ow -~ o ; JE " itive é ) Thread 18 51 6 
Multiple spindle 15 6 2/3 Forging and upsetting ma- Nut and bolt machines 15 6 2/3 
Conveyors: chines 18 514 Presses: 
> 7 ‘ "« oo 9 ~ 
Belt 14 r Weemeces: Hydraulic ea 20 5 
Cutting machines, cam, Electric 18 5\, — gpa y cold 
gear and pipe 18 51 6 Enameling 2) 5 ro Ing, orming or ‘ 7 
: as . ; vi e shaping 20 5 
Dies 6 16 2/3 Gear-cutting machines 18 514 Shaper T 51 
a s se one s . ri d*/ 
ie 9 /* vs . tae - 2 om : . ove 
Die sinkers 15 6 2/3 Grinding machines 15 6 2/3 Tapping machines 18 514 
: ° ° oO - nm ° . wis 
Drills: Hobbing machines 18 51, Thread-cutting machines 18 51% 
Automatic 20 I Vols geese a ht tia Sal ck 10 10 Washing machines, metal 20 5 
1 From Schedule in “‘Depreciation Studies,’’ Preliminary Report of the Bureau Inte 1 Re 
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A BC Machine Tool Company* 


Table 3—Depreciation on Manufacturing Facilities 


Forging and Shaping Equipment—Stamp Presses 


(Rate, 6%3 per cent) 








_ 
tr 
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5 6 7 8 
Original Cost : Deprecia- Deprecia- 
ve ; and Addi- Deprecia- : . 
Year and Original Cost Deductions: : . < tion Accru- tion Re- 
: ; tions Re- Charges to tion Reserve. : ; 
Month of and Addi- Sales and by 07 tena es poagirsy i ing During serve as at 
Acquisition tions Retirements prc aa — id = Taxable Dec. 31, 
at Dec. 34, 31, 1928 Year 1929 1929 
1928 
Jan. 1, 1910 $75,000.00 $6,000.00 $69,000.00 5$25,000.00 $62,400.00 $4,600.00 $67,000.00 
luly 1, 1915. ee 5,000.00 52,000.00 2,500.00 333.33 2,833.33 
July 1, 1917. 10,000.00 eenenete aes 10,000.00 ©3.000.00 3,666.67 666.67 4,333.34 
July 1, 1919. 15,000.00 aa seins ee —i(‘*«é« MG nnstanssipwnees 9,500.00 1,000.00 10,500.00 
July 1, 1922 1,700.00 ereeccerascceses 1,700.00 ieeeereneie : 736.67 113.33 850.00 
July 1, 1925 2,500.00 ee 2.500.00 Part Ue eee 583.33 166.67 750.00 
July 1, 1928 FOG seeasevanaseis , cao recess 50.00 100.00 150.00 
$110,700.00 $6,000.00 SER TORO is ewscetesenesisone $79,436.67 $6,980.00 $86,416.67 
* From Bulletin F (Revised Jan., 1931) Bureau of Internal Revenue. 
(See p. 26 « f Bulletin F for explanation.) 


t Sold in 1925. 
> Replacements in 1917. 
¢ Replacements in 1924. 


and sciences, changed economic conditions, legislation or 
otherwise, whereby it can be predicted with reasonable 
accuracy that the property used in the trade or business will 
be useless at a definite future date prior to the expiration of 
the normal useful life of the property. Congress has provided 
in various revenue acts that, in computing net income, there 
shall be allowed as a deduction a reasonable amount for the 
exhaustion, wear and tear of property used in the trade or 
business including a reasonable allowance for obsolescence.” 
Few executives realize that useful life of equipment has 
been measured by the arbitrary depreciation rates established 
by the Bureau of Internal Revenue as a direct result of the 
present equipment policies—or rather lack of equipment poll- 
cies in most industries. Because many backward industries 
permit the use of old, worn-out, and inefficient equipment, 
the more progressive manufacturer is forced to operate with 
a low depreciation rate based upon a fictitious useful life. 
This is obvious from Table 2 which lists the useful life and 
depreciation rate on certain commonly used machines‘. 


Amortization Rates and Taxes 


The saving factor in the situation will develop from the 
realization by the progressive manufacturer that the profit 
possibilities of modernized plant equipment can be capitalized 
to take advantage of the righer rates of amortization recog- 
nized and allowed by the Department of Internal Revenue. 

In considering the distinction between useful life and op- 
erating life, we must remember that the crux of the problem 
lies in whether depreciation or obsolescence control. In the 
automotive industry, obsolescence is the controlling factor 
in many cases, which means that useful life terminates much 
before the actual operating life of the machine is affected. 


7Depreciation Studies (January, 1931) Preliminary Report of the Bureau 
of Internal Revenue. 


8“Quantity and Economy in Manufacturing,’’ by Fairfield E. Raymond, 
McGraw-Hill Book Co. 


Obsolescence is a dynamic quantity which cannot be antici- 
pated with any degree of accuracy. This is recognized by 
the Bureau of Internal Revenue which defines two principal 
forms of obsolescence as follows: “The first, a sudden loss 
of useful value brought about by some radical change and, the 
second, a more gradual reduction of usefulness due to the 
accumulated effect of small improvements or changes.” 


Why Policy Is Important 


An appreciation of the importance of a definite equipment 
policy and the maintenance of suitable records may be gained 
from the following statement in Bulletin F, “Accordingly, in 
determining the depreciation allowance, due weight must 
be given to the taxpayers accounting policy with respect to 
repairs, maintenance, replacement and charges to the capital 
account and to the depreciation reserve. In this connection 
the Bureau recommends a preferred method of record keeping 
for the purpose of tax reports. Table 3 shows one such form 
taken from Bulletin F. 

NET depreciation rate for any plant may be established 
rather simply in the manner shown in Table 4. The rate, R, 
thus calculated represents a real accounting value, certainly 
more tangible than the arbitrary depreciation rates commonly 
used. It makes possible the building up of a replacement 
fund more in keeping with actual needs. 

To illustrate by a simple example, let us assume a case 
where the machinery may be grouped into three classes carry- 
ing depreciation rates of 10, 30, and 50 per cent. If we assume 
values of p, as 0.75, 0.20, and 0.05 respectively, R becomes 
0.75 X 10 + 0.20 XK 30 + 0.05 XK 50 = 16 per cent. 

Another important element which enters into the selection 
of equipment is the matter of economic production lots, par- 
ticularly in parts plants and jobbing shops where intermittent 
production schedules are the order of the day. This is 
thoroughly covered by Prof. Raymond® who makes an im- 


September, 1933 








30 S.A.E. JOURNAL 


Table 4—Calculation of NET Depreciation Rate 
for Accounting Purposes 


Let A;, Ao, As 


An represent asset values of various 
classes of equipment 


Yi, F2, I's _. rn represent corresponding depreci- 
ation rates, per cent 
NI Sof grin 3 02.04 pn represent ratio of “A” to total 


capital assets 
Also let T = total capital assets; R = net depreciation rate 


Then, A; ri -- Az r2 a As Ys An rn = TxR 

Or, p, Tr, + p. Tr. + p; Trs + .-- Pp, Tr, = TxR (substitute 
p’ for A) 

Whence, p: ri: + p2 r2 t+ ps rs +....pnre = R 


portant distinction between the minimum cost lot and the 
economic production lot as follows: “An economic produc 
tion quantity is that quantity which can be produced at the 
lowest total unit cost consistent with the economical use of 
capital in its manufacture, taking into consideration not only 
the preparation charges against each process order and invest 
ment charges on the capital involved, but also rental charges 
in the space occupied by the article when carried in stock, 
losses due to. deterioration and obsolescence and the nature 
of the process.” 

In this book Raymond gives general and special formulas 
for calculating the economic production lot from the data 
involved. 

The problems involved in overhead apportionment are too 
intricate and too varied to permit of much discussion here. 
Suffice it to say that the apportionment of overhead is an 
important element in the equipment policy. The accuracy of 
the method used will largely determine whether or not a 
given machine can possibly show a profitable return on the 
capital invested. Perhaps the most equitable method and 
certainly the one most commonly used in the automotive in 
dustry is that of setting up burden centers throughout the 
plant. This, at least, has the virtue of apportioning overhead 
in accordance with the activity of individual departments. 


Part V—Special Considerations 

Although price is one of the least important factors in the 
selection of manufacturing equipment, it has been set up as 
one of the biggest obstacles to plant modernization during 
the last year or so. This emphasis on price is purely an evi 
dence of depression psychology since it is possible to calculate 
in every case the net profit on the investment. In any given 
case the truth of the matter probably is that the necessary 
cash for capital expenditure either has actually been unavail 
able or has been withheld because of the necessity for pre 
serving a liquid cash reserve. If these are the facts, let us 
recognize them at their face value and not confuse the issue. 

In looking for something tangible which the automotive 
industry itself can do to place machine tool prices on a sounder 
basis, we can find plenty of evidence that the prices, as now 
established, include a burden due to many special 


k Services. 
Take, for example, such charges as: 
® **1932 ‘Statements Show Need for Moderate Car Price Increases.”’ 
Automotive Industries, April 29, 1933 
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1. Engineering cost on the design of tooling for new 
machines. 

2. Engineering service in the design of tooling for 
old machines. 

3. Demonstrators. 

4. Engineering expense on bids. 


Of course, it’s human nature to expect a bargain, and those, 
who take advantage of these services without paying for them 
directly, may think that they are free. But are they? Asa 
matter of fact, the cost of all such services, as well as any and 
all price concessions have to be paid by somebody if the seller 
is to remain in business. What actually happens is that the 
cost of special services is spread over the entire line of ma- 
chines and everybody has to foot a part of it. 

Why not place the costs of service where they belong, and 
let those who demand more service pay for it? 

One of the biggest stabilization moves in the automotive 
industry is the almost general write-down of plant values. 
Reports which form the basis for Table 1, show plenty of evi- 
dence that this movement is firmly grounded and, in most 
cases, is already in effect. The executives who participated in 
this study, estimate the net reductions take from 25 to 50 
per cent of the original values. From an exhaustive analysis 
of 1932 statements, Don Blanchard, Editor of Automotive 
Industries® estimates that in general the decrease in book 


value of plant and property after depreciation is 25 per cent. 


Conclusion—Part VI 

Out of the mass of evidence used in building the structure 
of an idealized but extremely practical and much-needed 
equipment policy, the following building blocks may be se- 
lected as a summary: 

1. That management needs a sound equipment policy if it 
is to continue to produce a profit for its stockholders and 
workers. 

2. That a liquid machinery replacement fund, out of which 
new equipment may be purchased, is an essential to any suc- 
cessful equipment policy. This fund must be earmarked for 
this purpose. 

3. That management must revise depreciation rates in ac 
cordance with current conditions and must adopt a variable 
measure for different types of equipment. 

4. That the company should adopt a net depreciation rate 
tor general accounting purposes. (See Table 4.) 

5- That the book value of existing equipment must be writ 
ten down in line with replacement values and prices in the 
second-hand market. 

6. That the book value of existing equipment must bear a 
logical relation to its service and earnings so that the new 
machine is not penalized by an unreasonably high replace- 
ment cost. 

7. That management should establish a definite retirement 
age for each piece of equipment, replacement being made 
from a liquid sinking fund available for no other purpose. 

8. That the equipment policy might well include a gage 
such as a case record of each machine, giving its purchase 


price, date of purchase, productivity, unit cost of production, 
maintenance cost. 


). Most important of all, the equipment policy must be 
designed cooperatively by the production and the accounting 
departments, and must reflect a uniform handling of burden 
rates, depreciation rates, book values, exc. 
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What Members Are Doing 


John F. Winchester, coordinator and 
supervisor of motor equipment, Standard Oil 
Co. of New Jersey, has been elected president 
of the Motor Truck Club of New Jersey, an 
ofice he also held in 1921. Mr. Winchester is 
a vice-president of the Society representing 
transportation and maintenance engineering. 
He is an active member of a number of S. A. E. 
committees and chairman of the tank truck 
standardization committee of the American 
Petroleum Institute with which a subdivision 
of the 4 A. BE. 


cooperating. 


standards committee 1s 


]. P. Knudson has severed his connection 
with Daddy Bros. & Johnstone (Pty) Ltd., 
Kokstad, East Griqualand, South Africa, and 
has accepted a post as technical assistant in the 
service department of General Motors S. A. 
Ltd., Port Elizabeth, South Africa. Formerly, 
Mr. Knudson was with General Motors as field 
service representative in Natal. 


Robert Insley, previously vice-president 


and chief engineer, Continental Aircraft En- 





Robert Insley 


gine Co., Detroit, has joined United Aircraft 


& Transport Corp. as research engineer. 
> = > am 22 » 
Russell R. Gross, formerly factory man- 


wer, Firestone Tire & Rubber Co., Akron, 
Ohio, now is Cleveland district manager. 


Walton Waddill is mechanical engineer. 
The Texas Co., Bayonne, N. J. Previously he 


was located at Beacon, N. Y., with The Texas 
Co. 


Robert W. Budd is president Eastern 
Greyhound Lines, Inc., Cleveland. Previously 
he was vice-president and general manager of 
the company, New York City. 





J. F. Winchester 


Personal Opinions 


Being terse phrases spoken or written by 
Members or by their guests and ferreted 
from their context by an editor in an 1n- 
quiring mood ) 


Our business cannot remain static. Our 
products must be steadily improved upon 
and we must continue to add new products 
to meet the increasingly severe standards 
of the industry.—Vincent Bendix 


> 


We have filling stations on every cor- 
ner where we formerly had saloons.— 


} 


wles F. Kettering 


It is the common carrier truckman who 
has put the twenty-mule team out of busi- 


ness in Death Valley.—Theodore D. Pratt 


+ 


We are presented with problems of a 
new and extraordinary nature. We can 
solve them. The Industrial Recovery Act 
is intended to be what the name implies, 
and it should contribute to recovery in the 
aircraft industry as elsewhere.—Edward P. 
Warner 


> 


Further progress in streamlining will be 
made. It is my _ belief, however, that 
structural and appearance considerations 
will continue for some time to overshadow 
that of wind resistance.—L. P. Kalb 
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Bernt Balchen is pilot with the Ellsworth 
Transantarctic Expedition. The principal pur- 
pose of the polar exploration is to increase 
geographical knowledge. 


Leondard Subber is draftsman, Machine 
and Tool Engineering Co., Philadelphia. For- 
merly he was a student at Tri State College, 
Angola, Ind. 


Lt. C. L. Fike, U. S. Marine Corps, Avia- 
tion Section, is a student at Post Graduate 
School, U. S. Naval Academy, Annapolis, Md. 
Previously Lieutenant Fike was assistant engine 
ofcer, U. S. Marine Corps., Naval Air Station, 
San Diego, Cal. 


Carl T. Doman and E. S. Marks an- 


nounce some features of the air-cooled engine 
which they are introducing, as reported in a 
recent issue of the S. A. E. JournaL. A six- 
cylinder job has been developed employing 
practical airplane construction in the air-cooled 
cylinders. A powerful turbine fan cools the 
engine efficiently at an atmospheric temperature 
of 150 deg. fahr. Full-force lubrication elim- 
inates all interior tubing and leads. Valve 
clearance is kept at zero by an oil cooler and 
hydraulic valve clearance compensators. 

This air-cooled engine is designed for use 
particularly by contractors and truck and bus 
operators. It is adaptable to heavy-duty trucks, 
tractors, compressor drives, contractors’ loco- 


motives, army tanks, rail cars and other indus- 
trial applications. 


]. Kesner Kahn is project engineer, Asso- 
ciated Sales & Mfg. Co., Chicago. Previously he 


was a student at Cornell University, Ithaca, 
m.. ¥. 


Franklin ]. Behrndt is assistant chief in- 
spector, carburetor division, Bendix-Stromberg 
Corp. Previously he was _ layout 


inspector 
Stromberg Carburetor Co. 


George N. Sieger is president and general 
manager S. M. S. Corp., Detroit. The company 
manufactures and sells resistance welding con- 
trols, electrodes and special metallurgical prod- 


ucts. Previously Mr. Sieger was metallurgical 


director, P. R. Mallory & Co., Inc., Indianapolis, 
Ind. 





G. N. Sieger 
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HE entrance of the Ordnance Department into the 

held of automotive design dates from 1917. At that 

time, through our relations with the British who origi- 
nated the tank, this armored fighting vehicle first appeared 
in our army. This date also marks the beginning of the 
motorization of our mobile artillery and its auxiliary trans 
portation and maintenance equipment. 

The progress that has been made in automotive design 
during the past 15 years is truly remarkable. 

During this same period similar improvements have been 
made in ordnance automotive equipment. Our customers, 
the combatant arms, have been striving continuously for in 
creased mobility. In an effort to meet their requirements, 
we have had to provide vehicles of more power and with 
greater arfd greater speeds, while at the same time improving 
mechanical reliability and decreasing maintenance costs. 

Every effort is made to rely upon the automotive industry 
to the fullest possible extent in the solution of our automo 
tive problems. We feel that we can never hope to lead the 
industry with our limited personnel and facilities and the 
limited funds available in any year. We therefore endeavor 
to incorporate in those special vehicles, which have no coun- 
terpart in the commercial field, a maximum of commercially 
available automotive units. Our own efforts are concentrated 
upon the development of such units as tracks, suspensions, 
armor plate, hulls, turrets, tank guns and gun mounts. 

We must take into consideration at all times what the auto- 
motive industry as a whole is doing from day to day; what it 
is producing and using; what its experiences are and what 
developments are being carried on. We then attempt to 
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MEDIUM TANK,T3 (CHRISTIE) 
, DESIGNED IN 1930 

WEIGHT..... 22,300 LBS ENGINE... LIBERTY; I2CYL. V, 338 H.P 
LENGTH....17FT. SINS. SPEEDS... 4FORWARD~ | REVERSE 
HEIGHT..... 7FT. 4 INS MAX. SPEED... 30M.PH.(TRACKS)- 60M.PH. (WHEELS) 
CLIMBING. ABILITY... 40SLOPE- CRUISING RADIUS.... IOOMILES 
ARMOR.....5 &.625 INS. CREW...2 MEN: - 
ARMAMENT.. ;.1- 37MM. & I-30 CAL. MACH. GUN IN COMB.MOUNT 
. COIL SPRING SUSPENSION 
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(_)tdnance Meets Changin 
-.. of Cavalr 


apply and adapt the products of industry to military uses. We 
feel that our greatest success will have been achieved when 
we no longer have to maintain automotive manufacturing 
facilities within the Ordnance Department and can find a 
ready solution of our problems by placing them before some 
branch of the automotive industry. 

[ cannot emphasize too strongly the benefits which have 
been derived, in the development of automotive ordnance, 
trom our associations with the automotive industry. Betore 
proceeding to the study of individual vehicles, a brief state 
ment of the development of tactical thought in regard to the 
use of mechanized equipment is in order. 

Our war-time tanks were slow-moving, mechanically un 
reliable vehicles, and were used solely as accessories to the 
infantry assault. The use of mechanized or tank units, ex- 
clusively, was not even considered. Post-war improvements 
in the speed and reliability of tanks gave rise to the idea of 
wholly mechanized units. Mechanization, as used in the 
military sense, refers to the use of automotive vehicles for 





MEDIUM TANK, T3 (CHRISTIE) 


AS A ROAD VEHICLE 











Fig. 1 (left) and Fig. 2 (above)—These are convertible 


vehicles designed to run on wheels on good roads or to 
operate across country as track-laying vehicles. 


combat purposes in contradistinction to motorization, which 
refers to the use of automotive vehicles for transport purposes 
only and mostly other than in combat. 

An experimental mechanized force was first organized at 
Fort George Meade, Md., in 1928. This force was soon dis- 
banded since its capabilities were hampered by inclusion in 
the organization of many vehicles of war-time construction. 
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ng) Needs . . 
ry and Infantry 


By H. A. Nisley 


Major, Ordnance Department 











We 
1en 
ny 
la S | . 
» rm aWY . 
-_ Je€eKS MaXlIMuM use 
. of commercial units 
Ave 
ce, in special vehicles 
ore 
ite I 
the 
Un 
the 
CX- 
nts Armored car development came by request of the cavalry 
} for an armored reconnaissance vehicle. In this type, M 1, 
- the hull serves as the chassis and radio equipment is car- 
the ried for both sending and receiving. 
for : 
naissance and maneuver. It is considered that the cavalry is 
| best able to capitalize the speed, fire-power, protection, and 
| shock power of light fast mechanized vehicles. The heavier 
and slower moving tanks, which are employed for assault 
} purposes, are assigned to infantry units. 
I mention these experiments with wholly mechanized or- 
LIGHT TANK,TIE 4 ganizations at this time to explain later references to these 
DESIGNED IN 1931 units in the discussion of individual automotive vehicles. 
~~ a WEIGHT...17,000LBS ENGINE... CUNNINGHAM, 8CYL. V-, [OOH.P O bin — wale ome tive c het vehicles t 
. LENGTH __ 15FT. SPEEDS. 3FORWARD-IREVERSE ur problem is to supply automotive combat vehicles to 
HEIGHT ....6FT.4INS. MAX. SPEED...20M.PH the fighting arms. A study of these vehicles naturally divides 
° : ee : . —_— - . 
CLIMBING ABILITY 35 SLOPE CRUISING RADIUS....100 MILES. itself into a discussion of the following general types: Tanks, 
ee ee ee, en armored cars, combat cars, half-track cars and trucks, main 
ARMAMENT. I- 37MM.GUN & I-.30CAL.MACH. GUN IN COMB. MOUNT. praia es agi Rous pagpani iaen ‘ 
LEAF SPRING SUSPENSION. tenance vehicles, self-propelled mounts, and both wheeled and 
track-laying prime movers. 
Fig. 3—Engine of this vehicle is located in the rear. P 
Transmission is located in front and tracks are driven Tanks 
by front-drive sprockets. ; ; ‘ 
The development of medium tanks was undertaken after 
the World War with a view to replacing the heavy, slow- 
A second mechanized force was organized at Fort Eustis, Va., moving Mark VIII tanks, of which some are still on hand in 
in 1930. This force was more modernly equipped than the _ the service. 
1928 force and contained mechanized or motorized units of [ might explain here the scheme used by the Ordnance 
all arms. It was disbanded in 1931 and incorporated into a Department in designating the different vehicles of a par- 
mechanized cavalry regiment, now stationed at Fort Knox, _ ticular classification. The “T” designation indicates that it 
ich Ky. None of the tanks or full track-laying special vehicles is an experimental vehicle, successive designs of a particular 
ses were retained in the mechanized regiment. class being designated as Tr, T2, T3 and so on. Successive 
These three organizations show the changes that have modifications made to any vehicle after the initial design are 
at come about in our ideas of the proper tactical use of mechani- indicated by the designations E1, E2, etc. When an experi- 
lis- cal vehicles. The idea of a force of all arms wholly mechan- mental vehicle is adopted as standard, the designation is 
in ized has given way to that of a mechanized cavalry arm changed from “T” to “M,” successive standardized vehicles of 
on. which is the military unit having tactical missions of recon- a particular classification being known as M1, M2, etc. 
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The Christie tank, concerning which considerable comment 
has appeared in the public prints during the past four years, 
is illustrated in Figs. 1 and 2. This is a convertible vehicle, 
designed to run on wheels on good roads, or to operate across 
country as a track-laying vehicle by placing a track over the 
road wheels on each side. Seven of these vehicles were pur- 
chased from Mr. Christie in 1931. Three have been under 
test by the Infantry for the past year in a platoon at Fort 
Benning, and are known as the Medium Tank, T3. The 
other four vehicles were turned over to the Cavalry. 

The Infantry has been quite enthusiastic about these ve- 
hicles. 
which can be eliminated only in a redesign of the vehicle. 
One chief objection is the high maintenance cost resulting 
from the necessary frequent overhauls of the Liberty engine 
with which these vehicles are equipped. On the whole these 
tanks have given a very creditable performance, and the 
Infantry feels that a vehicle of this general type will meet 
their medium tank requirements. 


Several weaknesses have developed, a number ot 


Tank Requirements 


We have under procurement from the American-LaFrance 
and Foamite Co. five convertible tanks which are modifica- 
tions of the Christie vehicles shown here, and which will be 
known as the Medium Tanks T3E2. The use of a turret 
octagonal in shape, and changing the shape of the hull to 
provide for more armament and a crew of four men, con- 
stitute the major modifications. 

There exists also a requirement for a light tank of about 
7, tons weight to replace the 6-ton tank, Model 1917, which 
is still standard equipment in the tank units of our Army. It 
might be well to state here that the weight limits of 15 tons 
for medium tanks and 74 tons for light tanks have been 
determined by the respective capacities of the heavy and 
light mobile pontoon bridges with which the Army is 
equipped. 

The first light tank to be constructed after the war was the 
Light Tank, T1Er. An interesting feature in the design of 
this tank is that it is built on a basic, all-purpose chassis. 

Five light tanks of the T1 series were built, and in addi- 
tion there were constructed three chassis equipped with cargo 





ARMORED CAR,TI! (4W- 4WD) 








ESIGNED 193: 
WEIGHT... 8,350 LBS ENGIN ADILLAC-8 V 
LENGTH. I4FT 9INS EEL 6FORWARD-2 REVER 
HEIGHT TFT. 2iN MAX. SPEED... 55 MPH 
WHEELBASE....9FT. 6!INS CRUISING RADIU 250 MiLE 
ARMOR...1/8”...3/16 &1/4 CREW 4 MEN 


ARMAMENT 
MOUNT 


1-50 CAL.& 1-.30 CAL. MACH.GUN IN COMBINATION 
AND 1-.30 CAL. MACH. GUN IN FRONT PLATE 


Fig. 4—This vehicle drives on all four wheels, has its 


engine located in the rear and has performed so satis- 
factorily as to warrant further testing by the cavalry. 
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HALF TRACK CAR, TI 





DESIGNED-1932 





WEIGHT...... 6,300LBS ENGINE...CADILLAC , BCYL. V, IIS HP 
LENGTH...... |14FT. 7IN SPEEDS.... SFORWARD, [REVERSE 
HEIGHT ..... SFT. BIN. MAXIMUM SPEED 45 M.P.H. 
PAY LOAD.... 1,200 LBS. CRUISING RADIUS... 100 MI 
TURNING RADIUS.... 20 FT. 

Fig. 5—Designed as a carrier for machine guns and 
personnel this vehicle is larger, more powerful and 


capable of greater speeds than the Citroen-Kegresse type 
adopted by the French. 


bodies. They mark a big improvement over previous designs 
from the standpoint of ruggedness, dependability and speed. 
However, they have been definitely rejected by the Infantry 
as failing to meet their light tank requirements because of 
certain shortcomings, and recently have been withdrawn 
from further testing. 

Several this series 


have been tried out on 


of light tanks with varying success. 


modifications 


The Light Tank, T1E4, shown in Fig. 3, was constructed 
by modifying another of the TrEr tanks to provide a vehicle 
with the engine located in the rear, as desired by the Infantry. 

This modification was accomplished by reversing the bevel 
gear in the transmission so that the tank was made to run 
normally in the opposite direction. 

The transmission is located in the front of the vehicle and 
the tracks are driven by front-drive sprockets, the tank being 
similar to the British Vickers tank in this respect. This ar- 
rangement permits the location of the turret over the center 
of gravity of the vehicle and thus reduces the pitching of 
the firing platform. 


A Distinctive Suspension 


A distinctive feature of this tank is its suspension, a highly 
articulated system of leaf springs and bogies having track 
rollers fitted with special solid rubber tires. This suspension, 
with the flexible steel track of but 4-in. pitch, makes possible 
high speed travel on improved highways, with little or no 
damage to the highway, and with much less damage to the 
vehicle and its crew than in the case of tanks having steel 
rollers and less flexible suspensions. 

Our experience with the Mechanized Force demonstrated 
that, in addition to cross country or tactical mobility, tanks 
also must possess a high degree of strategic or road mobility. 
The use of tank carriers or trucks for transporting tanks on 
road marches is undesirable, because of the road space re 
quired by the carriers, and their need for protection after 
unloading the tanks in preparation for combat. 

The road mobility of the Light Tank FrE4, is the most 
satisfactory of that of any full track-laying vehicles constructed 
to date. We are now engaged in the redesign of this tank to 
provide a more powerful engine and the controlled differen- 
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tial type of steering and to reduce its gross weight to 7Y 
tons. It is believed that such a vehicle, equipped with a 
flexible rubber-pointed track, should be capable of road speeds 
in excess of 25 m.p.h., and could complete road marches of 
from 150 to 200 miles per day with comparative ease. 
Looking to the future in the matter of tank development, 
we can see that the major effort must be directed toward a 
more complete test of the medium tanks of the convertible or 
Christie type. At the same time, we must carry on the devel- 
opment of light tanks of the full track-laying type in an 
effort to develop vehicles which will be entirely satisfactory 
as to mobility both across country and on improved highways. 
The proper line of development will be determined only after 
conclusive results have been obtained from comparative tests. 


Armored Cars 


Serious consideration was not given to the development of 
armored cars during the war, primarily on account of the 
absence of any opportunity to use them advantageously. Their 
development was initiated about five years ago upon the re- 
quest of the Cavalry for an armored reconnaissance vehicle. 
In our first efforts in this direction we attempted to solve the 
armored car problem by building armored bodies on com- 
mercial automobile chassis. 

Armored Car, T7, built on a 4-wheel drive chassis, is pow- 
ered with a Franklin air-cooled engine. Six of these cars were 
built for the Mechanized Force in 1930 by the Quartermaster 
Corps in cooperation with the Ordnance Department. These 
cars have been particularly liked because of the 4-wheel-drive 
feature which gives them considerable cross-country ability. 

In the Armored Car, T4, the idea of using a chassis of the 
conventional automobile type was discarded, the car being 
designed as a strictly special vehicle. The car has no separate 
chassis, the hull serving also as the chassis. After proving 
ground and service tests of two experimental cars of this type, 
built by the Cunningham Co., the Armored Car, T4, was 
advanced to the limited procurement type, and later stand- 
ardized as the Armored Car, M1, illustrated at the beginning 
of this article. Twenty of these cars have now been built 
with hulls constructed of real armor. This quantity is sufh- 
cient to complete the armored car equipment of the Mechan- 
ized Cavalry Regiment at Fort Knox, Ky. 

A distinctive feature of this car is its radio equipment. The 
a:mored car being essentially a reconnaissance vehicle, satis- 


Fig. 6—Linn tractor, with 

American-LaFrance V-12 en- 

gine, is capable of a speed 

of 20 m.p.h. towing an 8-ton 

load and carrying an 8-ton 
cargo load. 


factory communication is a matter of prime importance. 
Through cooperation with the Signal Corps, these cars are 
equipped with radio for both sending and receiving, by tele- 
graph or telephone, while the car is in motion. Three of the 
20 cars are equipped with especially-developed high-power 
radio sets which will permit of communication at ranges up 
to 50 miles under favorable conditions. 

The Armored Car, M1, is essentially a road vehicle. Its 
ability to leave good roads is somewhat limited since the 
tront wheels, which carry considerable weight, are not power 
driven. That it does have a certain degree of cross country 
mobility is illustrated by the fact that it can climb a 35 deg. 
slope when fitted with tire chains over the rear driven wheels. 
We are hopeful of improving its ability to travel off good 
roads by the development of a satisfactory, quickly detachable, 
flexible track which could be fitted over the two pairs of rear 
driven wheels. 

We now have under test a new pilot armored car which 
we call the T11. (See Fig. 4.) This vehicle was built for 
us last year by the Four Wheel Drive Truck Co. and was 
designed with a view to eliminating the objectionable features 
of the Armored Car, Mr. It is a 4-wheel, 4-wheel-drive ve- 
hicle, and has the engine located in the rear to permit a better 
view of the road immediately in front of the car. Certain 
weaknesses developed in connection with the test of the pilot 
vehicle, the chief troubles being lack of sufficient cooling 
capacity and lack of sufficient strength in the driving axles. 
Both these faults have been corrected, we hope, by the pro- 
vision of larger axles and the modification of the fan and 
cooling air intake. On the whole the performance has been 
sufficiently satisfactory to warrant further testing by the 
Cavalry. We plan to build a number of cars of this type dur- 
ing the current fiscal year for use of an armored car troop 
with the First Cavalry Division at Fort Bliss, Tex. 


Combat Cars 


When the Mechanized Force was reorganized into a regi- 
ment of mechanized cavalry, a requirement was set up for 
a new type of special vehicle which we call the combat car. 
The combat car is to be used by the Cavalry for assault pur- 
poses, its function being similar to that of the tank used with 
Infantry units. The vehicle itself is quite similar to the tank, 
but, as we understand it today, must be lighter and faster, 
which requires that it have less armor protection. It must be 
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heavier and have greater tactical mobility than the present 
armored car. 

We now have under construction and nearing completion, 
a new model of combat car which we call the Ty. It will be 
of the convertible type, and will have individually sprung 
wheels, which is an outstanding feature of the Christie design. 
The power plant will be a radial air-cooled engine. 

As. in the case of tanks, the design of future combat cars 
will depend largely upon the results of experiments now 
under way. Whether it will be a convertible or full track- 
laying vehicle will depend upon future improvements made 
in these two types. With further development of the half 
track principle, it is quite possible that the combat car will 
utilize this practical compromise between the tactical mobility 
of wheeled vehicles and the tactical mobility of full track 
laying vehicles. 


Half Track Vehicles 


There is also a requirement in the Mechanized Cavalry 
Regiment for an unarmored vehicle, capable of both road 
and cross-country operation, for transporting the personnel, 
At the 
present time a light 6-wheel, 4-wheel-drive truck is being 
used for this purpose. 


equipment and ammunition of a machine gun troop. 


Such a truck, however, does not pos 
sess the desired cross-country ability. 

The Half Track Car, T1, shown in Fig. 5, was designed 
and built by the Cunningham Co. last year, as a carrier for 
This vehicle is similar to the 
Citroen-Kegresse type adopted by the French, but is larger, 
more powerful, and capable of much greater speeds. The 
track is positively driven by the front sprocket. Steering is 
accomplished by turning the front wheels as in the conven 
tional automobile, assisted by steering brakes on the drive 
sprockets. 


machine guns and personnel. 


A distinctive feature of the Half Track Car, Tr, is the 
track, which is built up of solid rubber blocks attached to 
each side of the links of a commercial standard roller chain. 
The principal defect of this track proved to be the excessive 
wear between pins and bushings of the roller chain. The per 
formance of the rubber block feature was quite promising. 

The proving ground tests of the pilot vehicle were sufh 
ciently satisfactory to warrant the immediate procurement of 
four additional cars for service tests. In addition we are pro 
curing three different designs of flexible rubber tracks for 
further tests of the pilot vehicle. Two of these will consist 
of rubber blocks having rubber bushed joints between ad- 
jacent chain links; the third track will be of the continuous 
rubber band type. 

The half track car just described, although containing a 
great number of commercial units, was designed throughout 
as a special vehicle. We now have under procurement a 
small number of half track vehicles, known as Half Track 
Trucks, Tr, which are adaptations of commercially available 
trucks. For this purpose we purchased 3-ton truck chassis 
The rear 
driving wheels are being replaced by a half track unit of ap- 
proximately the same design as that shown in Fig. 5. Seat- 


minus the rear driving wheels and suspension. 


ing capacity for six men is provided by two seats which extend 
transversely across the vehicle. A cargo body is provided 
behind the rear seat in which one ton of ammunition might 


be carried. These vehicles will be tried out 


as prime movers 
for the 75-mm. Howitzer Carriages, T1, of the Field Artillery. 
Another half track vehicle, the Linn Half Track Truck, 


shown in Fig. 6, has recently been furnished to the proving 
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ground by the manufacturer, for test as a prime mover for 
our heavy mobile artillery. In the vehicle turnished the stand- 
ard engine was replaced by a 240 hp., V-12, American 
LaFrance engine, and the vehicle speed very materially in 
creased. This vehicle is capable of a speed of 20 m.p.h. over 
suitable terrain towing an 8-ton load and at the same time 
carrying a cargo load of 8 tons. 

We are hopeful that further tests with vehicles of the half 
track type will demonstrate their suitability for a number ot 
different purposes in the various arms and services. 


Maintenance Equipment 


Proper maintenance of equipment in wholly mechanized 
units has necessitated that Ordnance companies with these 





WRECKING TRUCK,TI 
DIAMOND T (6W- 4WD) 
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7—A vehicle useful both in the mechanized force 
and with the mechanized cavalry regiment. 
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units be furnished with automotive maintenance vehicles of 
the most modern type. Fig. 7, for example, is a wrecking 
truck which has been found very useful both in the mechan- 


ized force and with the mechanized cavalry regiment. 


Self-Propelled Gun Mounts 


Development of self-propelled gun mounts has been in 
abeyance for some time so far as the track-laying type 1s 
concerned. Nor is it contemplated that any further effort 
will be expended at the present time looking toward the de- 
velopment of satisfactory truck mounts for gun carriages. 
However, during the past three or four years several truck 
mounts were constructed with a view to providing self 
propelled mounts having sufficient mobility to accompany a 
mechanized force. 

All of the self-propelled truck mounts have been withdrawn 
from further test and the trucks involved converted to other 
uses. A serious objection to any self-propelled gun mount is 
that a failure of the motorized mount also renders inoperative 
the gun it carries. It is considered that the only practical 
application of the self-propelled idea would be the use of a 
truck with body of such design that it could carry a standard 
wheeled gun carriage with provision made for firing the gun 
without unloading it from the truck. The gun normally 
would fire from the ground, firing from the truck being done 
only under certain limited conditions. 

There is a distinct need at the present time for a satisfactory 
motorized for the This 


mount 4.2-1n. chemical mortar. 
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weapon is very useful in providing a smoke screen for con- 
cealing the tactical operations of mechanized units. It is 
hoped that, when funds become available, we will be able to 
develop a satisfactory mount for this weapon, of either the 
half track or full track-laying type. 


Prime Movers 


The general subject of prime movers includes a discussion 
of both trucks, or wheeled prime movers, and tractors. The 
responsibility for the procurement of all trucks has recently 
been turned over to the Quartermaster Corps, although until 
the present summer we shared this responsibility with that 
service. The procurement of trucks by the Ordnance Depart- 
ment was limited to those for use with Ordnance mainte- 
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Fig. 8—Forty-eight of these prime movers for mobile 
3-in. anti-aircraft guns have been procured. 


nance companies and as wheeled prime movers for mobile 
artillery. 

As a prime mover for the mobile 3-in. anti aircraft gun 
we have adopted as standard a 6-wheel, 4-wheel-drive truck 
of 8 tons cargo capacity, known as the Anti Aircraft Prime 
Mover Mi (Fig. 8). A total of 48 of these trucks have 
been procured. They include 4 Macks, 36 G.M.C’s, and 8 
Corbitts. 

Demands of the Field Artillery for increased mobility have 
led us to investigate thoroughly the commercial truck field 
in an effort to find vehicles which, while having satisfactory 
road mobility, also possess the greatest possible tactical mo- 
bility. This investigation has included 6-wheel trucks of 
both 4-wheel and 6-wheel drive types, and 4-wheel trucks 
of the 2-wheel and 4-wheel drive types. 

Vehicles which we have provided and are now under test 
include a Light Prime Mover T6, which is a Ford with an 
extra dead axle furnished by the Martin-Parry Corp.; the 
T7, a 6-wheel 4-wheel drive truck with Detroit Gear Grinding 
Co. rear bogie, donated by the Chevrolet Co.; and the Me- 
dium Prime Mover T5, a 6-wheel, 4-wheel drive Garford, 
originally used as a truck mount. 

Just before relinquishing all responsibility for truck pro- 
curement, we purchased six each of three different types of 
trucks known as Light Prime Movers T8, Tg and T14. The 
T8 prime mover is a 6-wheel, 4-wheel drive Chevrolet truck 
with Detroit Gear Grinding Co. rear bogie. It is for use in 
towing the 105-mm. Howitzer Carriage. The Tg is a 6-wheel, 


6-wheel drive Marmon-Herrington truck and is to be used 
in the 75-mm. T2Er battery, which is an experimental battery 
sometimes called the all-purpose, due to the fact that it is 
designed to fire against both aerial and ground targets. The 
T14 is a 4-wheel, 4-wheel drive Marmon-Herrington truck 
tor use with the 75-mm.- Gun M1E1 battery. 

As a matter of comparison with the above mentioned light 
prime movers, the Ordnance Department has been interested 
in the service tests of the equipment of an experimental high- 
speed battery known as the Ford battery. The guns of this 
battery, known as M1897M1E3, consist of French 75-mm, 
guns which have been modified to provide a spring suspen- 
sion and pneumatic tires for high speed operation. The truck 
equipment of the battery was furnished by the Quartermaster 
Corps and consists of 144-ton Ford trucks equipped with 
Warford transmissions. One of these trucks has 6 wheels 
with the 4 rear wheels driven, the other trucks being of the 
4-wheel, 2-wheel drive type. 

The question naturally arises as to what has been the 
effect on our artillery material of the high speeds obtained 
from wheeled prime movers. 

Our artillery material, designed for animal draft at 3 m.p.h., 
stood satisfactorily the track-laying tractor draft at 6 m.p.h. 
and, with some misgivings and protests, the 12 m.p.h. of 
solid-tired trucks. But to withstand safely the high speeds 
obtainable with modern pneumatic-tired trucks we must in- 
corporate in artillery vehicles the high-speed characteristics 
provided by pneumatic tires and spring suspensions. Fig. 9 
shows one of the earlier attempts to handle 75-mm. material 
by carrying it on a pneumatic-tired bogie. All new designs 
have the high-speed characteristics incorporated in them. 

In the matter of artillery tractors, the Ordnance Department 
several years ago adopted the wise policy of depending en- 
tirely upon the commercial industry for the supply of tractors 
for the Army. Before adopting any particular manufacturer’s 
product as standard, his tractor must first undergo'a very 
thorough proving-ground test to determine its capabilities 
from a military standpoint, after which it is subjected to an 
extended service test. 


Standard Test Program 


For the proving-ground test a very thorough and stand- 
ardized program of testing has been developed which includes 
a determination of engine performance curves; speed, draw- 
bar pull and resistance to traction in the various gears; turn- 
ing, fording and trench crossing ability; ability to negotiate 
slopes; both up and down and side slopes; performance of 
tractor over all kinds of terrain, including mud and sandy 
soil. After completion of a 7-hour non-stop run and 500-mile 
endurance test in addition to the above features, the wear on 
tractor parts is determined. A careful analysis is then made 
of all records, and the test data compiled for purposes of 
comparison. 

During the past year, however, there has been a great 
increase of activity in testing tractors at the proving ground. 
We are testing, or have tested, practically the complete line of 
full track-laying tractors of the following manufacturers: 
Caterpillar Tractor Co., Allis-Chalmers Tractor Co., Cleve- 
land Tractor Co. and International Harvester Co. Only a 
few of these vehicles have completed their proving-ground 
test to date, but indications are that a number of those tested 
will prove satisfactory as artillery prime movers. 

A distinctive development in connection with these tractor 
tests has been the satisfactory employment of so-called “rub- 
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Fig. 9—Here is one of the earlier attempts to handle 75 mm. materiel by carrying it on a pneumatic-tired bogie. 


ber-jointed” tracks. In these rubber-jointed or rubber bushed 
tracks all movement between adjacent track links is taken up 
by the flexing of compressed rubber bushings which surround 
the track pins. Thus the wear due to relative movement be- 
tween pins and bushings is eliminated. 

The first track of this type to be procured was designed by 
Col. H. W. Alden, of the Timken-Detroit Axle Co. It was 
tested on an experimental track development chassis built for 
the purpose of testing different types of tracks and suspen- 
sions. At about the same time another track with rubber 
bushed pins of somewhat different design was furnished by 
the Allis-Chalmers Co. for test on their “35” tractor. Similar 
tracks have since been furnished by other manufacturers. So 
satisfactory has been the operation of the rubber bushing fea- 
ture of these tracks that rubber bushed tracks have been 
specified on all tractors recently purchased and their use on 
a number of other track-laying vehicles is contemplated. 

One shortcoming of present commercial tractors for mili 
tary purposes is the limited speed obtainable. During their 
proving-ground tests this past year the standard speed of 
some of the tractors was satisfactorily increased from about 
5 m.p.h. to 8 m.p.h. and more by operating the engines at 
higher speeds and by providing special high-speed transmis- 
sion gears. 

Much greater speeds are desired by the Field Artillery than 
those which have been obtained to date. To meet their de 
mands the Ordnance Department has recently designed and 
now has under construction a special high speed tractor, the 
Light Tractor, T3, which will have a maximum speed in 
excess of 20 m.p.h. A novel feature of this design is the use 
of Volute springs in the suspension system in an effort to 
obtain the desired flexibility. 

However, we are hopeful that, with a few modifications, 
commercial manufacturers will be able to speed up materially 
their present tractors and thus adapt their standard product to 
our military requirements. By such an adaptation, one manu 
facturer, the Cleveland Tractor Co., already has produced a 
high-speed tractor which is being offered to the Ordnance 
Department for test. 

In concluding I wish to point out that the special vehicles 
discussed represent types only. Under present conditions of 
continual progress in the development of automotive material, 
all models tend to become obsolete in a very short time. Any 
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attempt to maintain large units equipped with the latest and 
most efhcient models of combat vehicles betore a greater 
degree of stabilization in development is reached, would en- 
tail the replacement of great amounts of equipment every few 
years. Manifestly the expense of such a procedure is pro- 
hibitive under present economic conditions. 


Motor-Oil Viscosity-Classification 

HE practice of using S. A. E. numbers in designating 
motor oils has become quite general throughout the 

automotive and petroleum industries. Their use by fleet 

operators and motorists generally is increasing. 

There has been a disposition on the part of many engineers 
to extend the use of these numbers to other engine and 
machinery oils. However, the classifications are too broad and 
too general to serve the purpose for most types of industrial 
lubricants. 

The question should be thoroughly studied by a competent 
committee of engineers to ascertain whether there is a real need 
for classification of industrial lubricants. If so, a system should 
be devised that will be simple, significant and readily adapt- 
able to all classes of lubricants. 

One factor of considerable importance is the choice of a 
suitable name for the classification groups. There is a natural 
inclination to use the Society initials for this purpose, as has 
been done in the case of S. A. E. numbers. I would suggest 
a more general name such as viscosity number (Vis. No.) or 
viscosity classification number (V.C. No.) 

It is my opinion that there is much to be said in favor of 
viscosity classification for industrial lubricants. However, in- 
dustry generally and the petroleum industry in particular 
should be given every opportunity to consider the question 
and express their views. 

Excerpts from a paper by A. E. Becker, Standard Oil 
Development Co., at a recent meeting of the American Society 
of Mechanical Engineers. 
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Glimpsing Automotive Achievements 


PANNING the last third of the Century of Progress, now 

being depicted along the 3%-mile lake front in the 

heart of Chicago, the automotive industry is playing a 
prominent role in this great centennial celebration. 

Designed to show millions not only the things that have 
been or are being done, but also Aow these things that con- 
tribute to a Century of Progress are actually accomplished, 
the exposition strikes a new note in animation and motion 
in its many displays which the automotive group has car- 
ried out to the nth degree. 

Many of the automotive exhibits are under the “sky-hung” 
dome of the unique Travel and Transport Building, the 
first of its kind to have a dome constructed on the princi- 


This skyward-reaching tower surmounting the Chevrolet 
assembly plant in the General Motors Corp. Building 
emphasizes the boldly modern architecture characteristic 


of the entire structure. 

ple of a suspension bridge, without pillars, columns or arches 
to support it from below and depending on cables to carry 
its load. 

Other displays of the automotive family include one oc- 
cupying the tallest building in the exposition and another 
the largest private exhibit area. It is, however, the presenta- 
tion of the wealth of detailed material as well as the out- 
standing displays by companies associated directly and indi- 
rectly with the automotive industry that bespeak the amaz 
ing automotive progress made since the turn of the Century. 

Volumes would be required to give a complete picture of 
the automotive phases of this World’s Fair. The follow- 
ing, therefore, are more or less random shots, cut, as they 
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General Balbo and his intrepid flying men dramatizing 

the automotive phase of the Century of Progress Exposi- 

tion as the history-making Italian air armada wings its 

way over the Chrysler building at the exhibition grounds 
on Chicago’s lake front. 


do in movieland, from the feature picture and presented as 
partial previews for those who have not yet seen the big 
show. 

General Motors Corp.—A semi-circular structure 454 ft. 
long by 306 ft. deep surmounted by a 177-ft. tower is the 
home of the many and varied exhibits of the General Motors 
Corp. 

This boldly modern building of steel and armor ply con- 
struction houses a complete automobile chassis and body as- 
sembly plant, a little theatre seating 235, a gallery of in- 
dustrial art, research laboratory equipment and display space 
for products ranging from automobiles and huge Diesel en- 
nes to the tiniest ball bearings. 


gi 

The outer walls of the building are almost completely 
glass and the semi-circular front consists of a fantastically- 
pyloned entrance and eight plate-glass bays, each 48 ft. long. 
One of the unusual construction features is the roof sup- 
port of the Chevrolet assembly plant. The steel and glass 
ceiling is supported by sixteen go-ft. welded steel arches. This 
420 x go-ft. room is encircled by a 12-ft. wide balcony where 
visitors have an unobstructed view of the many operations 
throughout the entire assembly plant. 

The corporation’s complete line of cars is exhibited in two 
rooms on either side of the entrance, each containing 18,000 
sq. ft. of floor space. Here also are displays of the Fisher 
Body Corp., the Fisher Craftsman Guild, the Overseas Op- 
erations Group and the Research Laboratories. Engine dis- 
plays are in small window bays. 

Trucks and accessories are exhibited in two large rooms 
immediately behind the assembly plant. 

Of exceptional interest is the main entrance hall which 
has much of the appearance of a grand chamber in an enor- 
mous art museum. Here a 16-ft. statue symbolizes precision 
craftsmanship. It was modeled by the noted Carl Milles of 
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Stockholm, Sweden. Nine mural marquetries, the work of 
Matt Faussner, a young German woodworker trom Munich, 
measuring 6 x 12 ft. mark a new development in this art. 

Carved panels, 12 ft. high picturing manufacturing proc- 
esses, fill the four corners of the hall. In front of the panels 
stand life-size carved wood statues of workmen performing 
the operations depicted. The woodcarver is Carl Hallstham- 
mar. Other panels surround the assembly room portraying the 
principal products or manufacturing processes of each of the 
48 states. 

In the Buick Motor Company’s exhibit is a 2-cylinder 
power plant from a 1905 car, and alongside is displayed an 
up-to-date 8-cylinder Buick engine. 

Pontiac’s display features a life-size wooden Indian who 
is busy all day and evening conversing with visitors. 

Chrysler Corp—A quarter-mile oval track, 18 ft. wide at 
its narrowest point and 4o ft. wide at the banked turns, where 
one rides free with Barney Oldfield and his staff of skilled 
drivers, is one of many attractions at the Chrysler Corp. ex- 
hibit, which covers about seven acres immediately north of 
the Travel and Transport Building. 

The other main parts of the complete exhibition consist 
of a “revolving cyclorama”—depicting an airplane trip from 
coast to coast; a 360-It. promenade lead- 
ing to the main building housing more 
than 25,000 automotive articles; a 250-seat 
theatre, and a beautiful sunken garden 
with a reflecting pool 325 ft. in length. 

The main building belongs to the mod 
ern idyllic school of architecture, the 
motit being one of progress and motion 
in motive engineering. Although the 1n- 
side exhibit spaces are fully housed, the 
entire building is open to receive the re- 
freshing breezes from nearby Lake Mich- 
igan. With side walls of glass and due 
to the nature of its interior displays the 
building is referred to as the world’s larg- 
est show case. 

The various exhibits showing the evolu- 
tion of the most important phases of auto- 
motive progress are housed in eight 
spacious niches throughout 68,000 sq. it. 
of space in the building, four on each floor. 

A weekly sound and talking newsreel 
which is shown in the theatre 
includes shots of the most im- 
portant happenings at the 
Century of Progress Exposi- 
tion, and shows activities of 
the Plymouth, Dodge, DeSoto 
and Chrysler divisions in De- 
troit and throughout the 
world. Field testing of prod- 
ucts is also shown. 

Nash Motors Co—A gleam- 
ing glass tower, 85 ft. high, 
bathed in floodlights and dis- 
playing 16 automobiles on an 

























A 1933 Edition of a World’s Fair Ferris Wheel 


41 


at the Century of Progress Exposition 


endless vertical chain is the unusual exhibit of the Nash Motor 
Co. located south of the Travel and Transport Building. 

The cars on the endless chain are constantly in motion, ris- 
ing in ferris-wheel fashion on moving platforms from the bot- 
tom to the top of the tower on one side and descending on 
the other. 

A stationary display is arranged in the spacious show- 
room at the base of the tower, so that motorists are afforded 
a close study of the beautiful slip-stream body lines and ad- 
vanced mechanical features of all models of the five Nash 
series for 1933. An electrically operated cut-away chassis 
also is shown on the floor of the exhibition building. Ex- 
ceptional lighting effects make this entire display particularly 
attractive at night. 

Pan American Airways, Inc—An air trip from Miami, 
Fla., around South America and back to Brownsville, Tex., 
via a motion picture is shown on a panel in the center of 
an animated mural map 17 x 14 ft. at the exhibit of the 
Pan American Airways, Inc. 

A model of the world’s largest seaplane base now under 
construction at Dinner Key, Miami, Fla., and a large model 
of one of the new trans-oceanic type flying boats now be- 
ing built by Pan American are displayed. 

A. C. Spark Plug Co.—A mechanical 
man made entirely of AC products is a 
unique feature of the A. C. Spark Plug 
Company’s exhibit. Equipped with a 
robotphone, the “man” talks about various 
AC products. Die castings are used for 
the ears, nose, mouth and arms; air clean- 
er for the head. Ammeters are used for 
eyes, gasoline gages for hands while spark 
plugs are fingers. A carburetor intake 
silencer forms the “man’s” body and his 
legs are oil filter cartridges. Fuel pumps 
serve as feet. 

The Texas Co—With “Texaco 13” sus- 
pended by steel cables from a dome of 
the Travel and Transport Building, and 
an 8o-ft. high steel oil derrick appearing 
to serve as a pylon for the speedy red and 
white record-breaking monoplane of Frank 
Hawks, the Texas Co. exhibit conveys the 
idea that “Texaco gets you there faster.” 

A huge drilling bit of actual size ex- 
tends down through a “cave” and 
rotates as if it were boring 
through rock and clay in search 
for crude oil. 

Samples of Texaco products 
are displayed, and included in 
this exhibit is a scale model of 
Texaco’s largest tanker, the Aus- 
tralia. 

A complete Texaco certified 
lubrication job is performed on a 
chassis with all working parts 
visible. 


The Indian Refining Co. of 
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Lawrenceville, Ill., refiner of Havoline Waxfree oil, and an 
afhliate of The Texas Co. has erected a three-sided giant ther- 
mometer, 218 ft. high, as a “monument to Chicago’s climate.” 

The Timken-Detroit Axle Co—The Timken-Detroit Axle 
Co. exhibits a number of axles for automobiles, trucks, motor 
buses, trailers, trolley buses, trolley cars and rail cars. Rear 
axles and 4-wheel units for 6-wheel vehicles are shown with 
bevel, worm and double reduction gear drive. 

Packard Motor Car Co.—In addition to its regular exhibit 
in the north end of the Travel and Transport Building, two 
Packard automobiles are representing the automobile indus- 
try in the special transportation display under the huge dome 
of the building devoted exclusively to exhibits of man’s 
progress in transportation. 

The span of years between the two Packards represents more 
than a third of a century. The first Packard, built in 1899, 
has a single-horsepower engine and runs now as well as when 


new. The modern car, which may be termed a sport-type 


PROS. 
a 
The latest achievement in one of man’s earliest inven- 
tions is shown in this well-planned display of The 


Timken-Detroit Axle Co. 
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Of course, the Texaco display 
includes in addition to Frank 
Hawk’s_ record-breaking | ship, 
“Texaco 13,” an actual roaring 
fire-engine piloted by life-size 
figures of Ed Wynn, the Fire 
Chief of radio fame, and his 
friend Graham. A large illumi- 
nated globe inside the base of 
the 80-ft. high steel oil derrick 
shows the location of the vari- 
ous Texaco refineries and ter- 
minals throughout the world. 
In a “cave” under the globe 
are representations of the geo- 
logical occurrences of oil, gas, 
salt, sulphur and water in a 
typical “dome” of the South- 
west or Gulf Coast. 


LEXA CO} 
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sedan limousine, was built especially for this exhibit. 

Miss America IX, the first boat to travel 100 m.p.h., is 
En- 
larged pictures and a model of Miss America X, holder of 


also shown in the transportation progress exhibition. 


124.91 m.p.h., 
Her four engines are supercharged Packards 
developing 6400 hp. 

In the Packard featuring the Packard 
Twelve, Super Eight and Eight, are pictured Packard cars 
for each year from 1899 to 1933. 

The Electric Storage Battery Co—A display by The Elec- 
tric Storage Battery Co. in the Electrical Building graphically 
portrays many ways that Exide batteries are serving the public. 


the world’s speed record on the water of 
are shown also. 


main exhibit 


A series of large paintings, illuminated from the rear, show 
various storage battery applications such as automobile start- 
ing, lighting and ignition, electric vehicle propulsion, sub- 
marine and other government uses, airplanes, railway car 
lighting, signals and telephones. 





Is your signature worth its weight in gold—or silver? 
A regular Packard factory precision scale is used by vis- 
itors to weigh their signatures at the Packard exhibit. 








































AUTOMOTIVE EXHIBITS AT CENTURY OF PROGRESS 





Firestone Tire & Rubber Co—A complete tire manufac- 
turing plant operating amid singing color fountains forms 
the interesting exhibit of the Firestone Tire & Rubber Co. 

At this exhibit visitors see tasks performed by automatic 
machines that are almost human—chromium plated machin- 


ery that gleams as it rapidly transforms rubber into automo- 
bile tires. 





Large colored illuminated transparencies depict various 

battery installations at the “Exide” booth. The type of 

battery that is used for a particular service is displayed 
beneath each painting. 
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Waukesha exhibits its famous engines in a display characterized 
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Scenes from within and from without Firestone’s modern 


tire factory. Daily concerts are given by the six beauti- 
ful singing fountains while in the factory nearby almost 
human machines turn rubber into automobile tires. 


Beyond the end of the production line is an operating 
model of a revolutionary testing machine which shows the 
gruelling high speeds to which tires are subjected to de- 
termine facts that otherwise would be revealed only by thou- 
sands of miles of service over a period of many months. 

A beautiful display auditorium is devoted to dynamic or 
operating exhibits portraying the safety, endurance and per- 
formance of Firestone products. In front of this building 
are the six dome-shaped singing color fountains situated in 
a garden pool roo ft. long by 15 ft. wide. 

Waukesha Motor Co.—In the Waukesha Motor Co.’s dis- 
play is a 300-hp. oil field and industrial engine which is more 
than 6 ft. high and 7 ft. long. Although it is arranged 
for operation on natural gas, it also is built as a gasoline 
or Diesel unit. 

A small farm tractor, two high-powered bus and truck 
units, one go and the other 125 hp., are representing the 
company’s latest developments in gasoline engines, and the 
Waukesha-Hesselman and the Silver Comet Diesel in the 
heavy-fuel field. The former is for applications midway be- 
tween gasoline and Diesel engines. It burns regular Diesel 
fuel with solid injection after a charge of air has been com- 
pressed. It is magneto and spark plug fired. The Diesel 
is a 125 hp. bus and truck engine, solid injection and full 
Diesel cycle. 
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The C.F.R. laboratory engine, the standard measuring in 
strument for gasoline rating and used by the S.A.E., U.S. 
Bureau of Standards and by the oil and automotive indus- 
tries generally, is also on display. 

American Petroleum Industries—A working model of an 
oil refinery is exhibited by the American Petroleum Indus- 
tries. The model is constructed almost entirely of “Pyrex” 
glass and shows the various processes of fractionation, de- 
waxing and cracking as they progress, while a mechanical 
voice explains each operation. 

The Air Show—With what is referred to as the most com- 
prehensive aviation displays ever presented to the public, the 
Air Show depicts the almost unbelievable advancement of 
the 30-year-old aviation industry. 

Under the direction of Ray Cooper, and with the cooper- 
ation of Edsel Ford, the Carnegie Museum of Pittsburgh, 
the Smithsonian Institution of Washington and Roosevelt 
Field, a great assembly of early aircraft is shown in contrast 
to present day ships exhibited by the Air Corps and a num- 
ber of commercial manufacturers. 

Louis Bleriot’s 1909 Channel-crossing monoplane; Rodgers’ 





Wright “pusher” which he flew from coast to coast in 49 
days; Baldwin’s “Red Devil”; Engel’s 1910 Curtiss seaplane; 
Brock’s “Moraine”; Nungesser’s famous Nieuport, and other 
war-time ships; Bettus’ 1925 Pulitzer winner, with which 
Doolittle also won the Schneider Cup for the only U. S. win, 


are shown. In contrast are exhibited the “P-26” Boeing Pur- 
suit, a Taylor “Cub,” Aeronca, a Heath sport, a Bellanca 
“airbus” seating 10, an autogiro and latest Waco, Laird, and 
other modern ships. 

Nearly a thousand articles are exhibited by the U. S. Army 
Air Corps, ranging from the most delicate of instruments 
to one of the largest aircraft engines ever built. A “P-16,” 
which is a 2-seated pursuit manufactured by the B-J Corp., 
has the fabric removed so that visitors may inspect de- 
tails of construction and operation. Practical flying lessons 
are given at this exhibit. 

Safety Glass Manufacturers Association—There is plenty 
of action at the Safety Glass Manufacturers Association’s ex- 
hibit where baseballs are pitched by visitors and steel balls 
are fired from a small cannon at safety glass targets. 

A beautiful 63-ft. glass and steel tower marks the loca- 


Vol. 33, No. 3 





“It certainly took courage.” 
comments Amelia Earhart 
as she inspects a “snappy 
1913 Laird sport model” in 
which Katherine Stinson 
barnstormed the Orient 
nearly two decades ago. The 
famous ship is exhibited in 
the Air Show Building. 

(Above) 


A Stinson tri-motored, 10- 
passenger transport airliner, 
one of the modern planes 
used by the American Air- 
ways, Inc., in the display of 
the Cord Corp. (Left) 


tion of this animated exhibit in the Travel and. Transport 
Building. The base of the decorative tower houses three 
sound motion-picture machines which project onto translux 
glass screens around the bottom of the tower. 

Sponsored by the Libbey-Owens-Ford Co. and the Pitts- 
burgh Plate Glass Co., the exhibit also includes an auto- 
matic miniature safety glass plant showing the important 
manufacturing operations. The actual cutting of safety glass 
to special patterns and sealing the edges with weatherproof 
compound is performed at the exhibit. 

Copper « 


which is as thin as paper, and which, according to its pro- 


Brass Research Association—A copper sheet 


ducers, may be used for automobile tops among many other 
applications is among a number of new and highly important 
developments in the field of copper and copper alloys re- 
vealed in the exhibit of the Copper & Brass Research Asso- 
ciation in the Mineral Industries Pavilion of the General 
Exhibits Group. 

Cord Corp—Products of Auburn Automobile Co., in- 
cluding two Dual Ratio displays, and of Duesenberg, Inc., 


Lycoming Mfg. Co., and L. G. S. Devices Corp. are shown 
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in the Cord Corp. exhibit in the Travel and Transport Build- 
ing. 

The Auburn display includes its Salon line of 1o00-hp., 
straight-eight and 160-hp., 12-cylinder cars. 

Dual Ratio, is demonstrated by means of a stripped chassis 
and also a cut-away Auburn rear axle which contains the 
Dual Ratio unit. 

The principal exhibit of Duesenberg, Inc., is a 320-hp. 
supercharged torpedo sport sedan which is said to be the 
most powerful and fastest passenger car produced in Amer- 
ica, if not in the world. With a convertible coupe body, 
this model is said to have established a top speed of 130 
m.p.h. and to have accelerated from a standing start to 100 
m.p-h. in less than 20 sec. The supercharger operates at 
six times engine speed. 

Duesenberg displays many old and new power plants, in- 
cluding the first straight-eight built in America. The lat- 
ter broke 66 world’s records in one day at Sheepshead Bay 
Speedway in 1918; was used in the Indianapolis 500-mile 
race in 1932, and is in perfect running order today. 


A section of the Auburn. 
Duesenberg, Lycoming, and 
L.G.S. Devices in the Cord 
Corp. exhibit. In the center 
foreground is a 325-hp., 12- 
cylinder Lycoming marine 
engine. (Right) 


(Below) The inviting en- 
trance foyer of the Borg- 
Warner exhibit. 





The Lycoming Mfg. Co. shows power plants for use on 
land, sea and in the air. Its automotive display includes 
the 160-hp., 12-cylinder engine which powered the world’s 
record breaking Auburn, 100-hp. straight-eight also used by 
Auburn, and its latest 120-hp. engine of the same type. Other 
Lycoming engines shown include a 240-hp., g-cylinder radial 
aircraft engine; a mammoth 325-hp., 12-cylinder marine en- 
gine, and 45-hp., 4-cylinder engine, holder of the world’s 
Class A inboard runabout speed record of 34.108 m.p.h. 
for 1 mile. 

A vast animated map of the U. S., 30 ft. high and 55 ft. 
long, which reproduces by means of an electrical flasher sys- 
tem the entire 24-hr. flight schedule of American Airways 
every 6 min., is an unusual display in the Cord exhibit. 

Three airplanes, including one tri-motored, 10-passenger 
transport airliner and 2 single-motored, 4-passenger Reliant 
cabin monoplanes are shown at the Cord exhibit by the Stin- 
son Aircraft Corp. 

Borg-Warner Corp. — Graphic displays of automotive, 
marine and other products manufactured by the Borg-Warner 


VESERBERC 





Corp. are among the automotive exhibits in the Travel and 
Transport Building. 

In the special section of the exhibit, devoted entirely to a 
display of automotive products is an outline of a modern 
automobile etched on a series of glass panels giving the ap- 
pearance of a real motor car made of glass. Within the 
car are shown the actual radiator, timing chain, carburetor, 
clutch, flywheel starter, free-wheeling unit, universal joint, 
IngOclad steel artillery-type wheels, and the new automatic 
oil control unit. Unusual lighting effects change the color 
of the automobile continuously while a voice describes the 
significance of each product. 

United Aircraft & Transport Corp—A Boeing Wasp-pow- 
ered Model 247 airplane is exhibited by the United Aircraft 
& Transport Corp. as the representative exhibit of the avia- 
tion industry under the dome of the Travel and Transport 
Building. Illustrations of this plane appear on pages 18 and 
19 of this issue of the JourNAL. 

This plane, which is one of the fleet on the United Air 
Lines’ routes, incorporates the latest features of airplane de- 
sign and construction. It is powered by two 550-hp. super- 
charged Wasp motors, and is the fastest multi-motored pas- 
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(Above) This huge model 

Bessemer converter gives a 

striking animated portrayal 

of the romance of steel in 

the exhibit sponsored by the 

subsidiaries of the U. S. 
Steel Co. 


Link-Belt’s attractive exhibit 

shows a variety of products 

contributing to the achieve- 

ments of the automotive in- 
dustry. 


Stewart-Warner shows a fair motorist how easy it is to 
operate its automatic full-power brake. 
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senger-cargo plane in the world, having a top speed of 3 
miles per min. Planes of this type provide a 24-hr. Coast- 
to-Coast service and 4%-hr. Chicago to New York flights. 

United States Steel Corp—The romance of steel is strik- 
ingly told in a display in the first unit of the General Ex- 
hibits Group, sponsored by the subsidiary manufacturing 
companies of the United States Steel Corp. 

A vivid demonstration is given of a huge model Bessemer 
converter. The room darkens—the converter slowly tips 
-~smoke and sparks rise as simulated molten metai pours 
forth. Seemingly it is transtormed into automobiles, air- 
planes, locomotives, skyscrapers, bridges, ocean liners and 
many other steel-made products. 

Scenes reproduced from colorful and realistic scenoramas 
visualize the production of this indispensable metal and illus- 
trate its application to automotive and other industries. 

Link-Belt Co.—In an exhibit enclosed by large ornamental 
models of conveyor chain links, the Link-Belt Co. portrays 
by dioramas and translite illustrations many of the modern 
methods employed in handling materials mechanically from 
“where they are to where you want them.” 

On a 5-sided obelisk reaching to the ceiling there is mounted 
an attractice display of the company’s line of positive drives 
for transmitting power without slip, including Link-Belt, 





Silent, Roller, Malleable, Promal and Steel chains. 

Stewart-Warner Corp—How new automatic full power 
brakes harness the power of car momentum derived from 
rear wheel traction, is demonstrated on a stripped chassis 
mounted on rollers at the exhibit of the Stewart-Warner Corp. 

This exhibit includes the complete line of motor car ac- 
cessories which the corporation has developed since its first 
speedometer was introduced 28 years ago. 

Bakelite Corp—The Bakelite Corp. is displaying auto 
matically-operated models which demonstrate the manutfac- 
ture of Bakelite products from raw materials to complete 
parts. These exhibits include the following: 

(1) A digester unit which simulates the reaction between 
phenol and formaldehyde in the production of Bakelite 
Resinoid. 

(2) A blending unit illustrating the method of combin- 
ing the resinoid with various fillers and pigments. 

(2) A set of rolls showing the method of sheeting the ma- 
terial before grinding. 

(4) The hydraulic press unit which molds preforms into 
small discs. 

In addition, there are two large animated signs which illus- 
trate the evolution of the process and the range of finished 
products. 
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Progress in automo- 
tive transportation is 
convincingly demon- 
strated in this repre- 
sentative exhibit of 
the automotive indus- 
try displayed by In- 
ternational Harvester 
Co. under the dome of 
the Travel and Trans- 
port Building. 


International Harvester Co. of America—-The pioneer ef- 
fort of the International Harvester Co. of America in de- 
veloping automotive transport is represented in the trans- 
portation exhibit under the dome of the Travel and Transport 
Building. One of the first International motor trucks, a 
1907 auto wagon with high, solid-tired wheels and a 2- 
cylinder, air-cooled engine, is shown in contrast to a modern 
heavy duty Model A-8 International tractor-truck attached 
to a van-type semi-trailer of 12 tons capacity. 

A 1906 tractor also is shown with the latest industrial 
tractor, mounted on dual pneumatic tires. 

In the proving ground south of the building are continu- 
ous demonstrations of various farm and industrial machines. 
The company’s automotive equipment also is shown in the 
daily “Pageant of Transport,’ and in its main exhibit in 
the Agricultural building are several representative motor 
truck models ranging from the 4-ton delivery and special 





This chassis explains, with the help of a robotphone and 

electric and neon lights, how it should be lubricated 

in the Alemite way. Eight drums of Alemite special 

lubricants surrounding the chassis supply each bearing 
with the proper grade of lubricant. 





door-to-door milk truck, to the 744-ton jobs. 

Alemite Corp—An oral and visual lesson is given the 
motorist in the meaning and value of Alemite specialized 
lubrication at the display of the Alemite Corp. 

A series of 7 large murals depict progress in lubricating 
methods during the last century. 

Another part of the exhibit includes a model lubrication 
department where a car itself lectures on how it should be 
lubricated. An attendant supplements the lecture by dem- 
onstrating the use of each piece of equipment that plays a 
part in the various service operations, giving the onlooker 
a “behind-the-scenes” view of the technique of specialized 
lubrication. 

The Timken Roller Bearing Co.—A collection of bearings 
in various automotive sizes are shown at The Timken Roller 
searing Company’s attention-arresting exhibit. Here is dis- 
played the largest anti-friction bearing ever made. 


Tapered ° cy 
TIMKEN BEARING 
EQUIPPED 





Here is the largest anti-friction bearing ever made. It 

is used on rell necks in steel mills. Exhibited by 

The Timken Roller Bearing Co. it has an outside dia- 

meter of 51 in. and weighs 34 tons. Its load capacity 
is 8,000,000 Ib. 
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ARMSTRONG, Epwin F. (M) engineering 
supervisor, General Motors of Canada, Osh- 
awa, Ontario, Canada; (mail) 309 Golt 
Street. 

GARTNER, W. L. (A) owner, Gartner 


3rake & Wheel Service, 113 West Seventh 
Street, Coffeyville, Kan. 


Jacoss, Leo Herman (A) president, man- 
ager, American Gear & Parts Co., Ltd., 628 
Ellis Street, San Francisco. 


McCu.L.LoucH, CHarLtes W. (M) engi- 
neer, Gulf Refining Co., 17 Battery Place, 
New York City; (mail) Post Office Box 9, 
Chatham, N. J. 


Miter, Joe M. (A) mechanic, Count 
of Los Angeles, 1701 Zonal Street, Los An- 
geles; (mail) 1528 Carmelina Street, West 
Los Angeles, Calif. 


MuskKER, ALEXANDER (M) president, gen- 
eral manager, Joint Services, Ltd., 1515 
Main Street, Winnipeg, Manitoba, Canada. 























ALrrepD REGINALD, chief automo 
tive engineer, Vacuum Oil Co., Proprietary 
Ltd., Melbourne, Victoria, Australia. 


Cope, 


Cuno, CuHarces H., president, Cuno En- 
gineering Corp., Meriden, Conn 


Davies, Greorce W., sales representative, 
Sealed Power Corp., Muskegon, Mich 


Epwarps, FRANK GILLARD, proprietor, 


Chilliwack Garage, Chilliwack, B. C., Can- 


ada. 
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ew Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between July 10, 1933, and 
Aug. 10, 1933. 


The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 
Foreign Member. 


Aluminum 
Industries, Inc., 2416-38 Beekman Street, 


Paouin, NorMAN (J) engineer, 


Cincinnat. 


PARTINGTON, Epwarp JosEPH (M) engi- 
neer, stress analyst, General Aviation Mfg. 
Corp., Dundalk, Baltimore, Md.; (mail) No. 
16 Dunleer Apartments. 


Price, T. G. (M) automotive superin 
tendent, Texas Gulf area, Shell Petroleum 


Applications Received 


The applications for membership 
received between July 15, 1933, 
and Aug. 15, 1933, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


Corp., Shell Building, Houston, Tex.; (mail) 
Post Ofhce Box 2099. 


RopoTHaM, Witt1aM ArtHUR (FM) as- 
sistant to experimental engineer, Rolls 
Royce, Ltd., Derby, England; (mail) Park 
Leys, Dufheld. 


SANKEY, Haro_p Banrock (A) director, 
Joseph Sankey & Sons, Ltd., Hadley Castle 
Works, Wellington, Shropshire, England. 


SMALLWoop, WILLIAM J. (A) trafhic super- 
intendent, Taft-Peirce Mfg. Co., 32 Me 
chanic Ave., Woonsocket, R. | 


Tuomas, Ropert Maruias (A) secretary 
general manager, Perfect Circle Co., Ltd., 
205 Richmond Street, West, Toronto, On- 
tario, Canada. 


Wuire, Witt Warrer (M) aeronautical 
engineer, Standard Oil Co. of New Jersey, 
26 Broadway, New York City; (mail) 15 
Washington Street, Newark, N. J. 


Wrysorny, Bertranp I (J) manager, 
petroleum department, House of Gurney, 
Inc., Second and Capitol Streets, Yankton, 


S.D.; (mail) Radio Station WNAX. 








MarsH, Austin G., draftsman, Weaver 
Mig. Co., Springfield, Il. 


McPuai_, KENNETH R., JR., automotive 
engineer, Standard Oil Co. of California, 
Los Angeles, Calif. 


Riptey, CuHarves, director and general 
manager, Triumph Co. Ltd., Coventry, 
England. 


Van LAANEN, F. J., Jr., treasurer, produc- 
tion and engineering development, Green 
Bay Drop Forge Co., Green Bay, Wis. 





















Epwarps, Greorce N., products develop- 
ment engineer, The Ohio Rubber Co., Wil- 
loughby, Ohio 


Fucus, Henry Orren, 5317—oth St. 
N. W., Washington, D. C 
Gonarpb, JoHN L., Englewood 


Ciffs, N. J. 


inventor 


Harpy, Francis I[., industria ngineer, 
Boston, Ma 
Heap, Atsert, Manager, Tire Division, 


Gutta Percha & Rubber, Ltd., 


| 


Canada 


Toronto, Ont., 





WaRNER, FRANK ALEXANDER, ViICe-presi 
dent, Mack Trucks, Philadelphia, Pa. 


WiLForp, Epwarp’ Burke, president, 
Pennsylvania Aircraft Syndicate, Ltd., Phila- 
delphia, Pa. 

WricHT, CuHartes R., 402 W. sth St., 


Sterling, Ill. 
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OU SET THE PACE — state 





your problem — lay down the law and Sealed Power engineers 
will go to work . . . scientifically . . . to give you the results 
you want. YOU set the objective in oil control, compression, 


performance, economy . . . let Sealed Power experience and 
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Do you issue a book 
about 


YOUR 
BUSINESS? 


Meany INDUSTRIES meet with difficulty 
when they cast about for technical help in 
the composition, printing and binding of 
their books. For more than sixty-five years 
we have been designing and manufacturing 
books and booklets. If you have a book- 
making problem turn for help to “The Plant 
Complete.” We are specialists in the layout 
and complete manufacture of Directories, 
Catalogs, Year Books, Proceedings and Re- 
ports. We invite your inquiry and will be 
glad to furnish estimates and samples upon 


receipt of your specifications. 


The Handbook and the Roster of 
The Society of Automotive Engineers 


are manufactured by this organization. 


J.J. Little & Ives Co. 


COMPLETE BOOK MANUFACTURE 


from manuscript to finished book 
. . . all under one roof. 


Large or small editions 


425-435 EAST 24TH STREET 
NEW YORK 
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Notes and Reviews 


HESE items, which are prepared by the Research 
Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 
The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Wind-Tunne! Research Comparing Lateral Control Devices, Par- 
ticularly at High Angles of Attack. XI. Various Floating 
Tip Ailerons on Both Rectangular and Tapered Wings 

By Fred E. Weick and Thomas A. Harris. N.A.C.A. Technical Note 

No. 458, May, 1933; 19 pp., 14 tables, 9 figs. A-l 


Wind-Tunnel Tests on Model Wing with Fowler Flap and 
Specially Developed Leading-Edge Slot 


By Fred E. Weick and Robert C. Platt. N.A.C.A. Technical Note No 
459, May, 1933; 10 pp., 9 figs. [A-1] 


Full-Scale Wind-Tunnel Research on Tail Buffeting and Wing- 
Fuselage Interference of a Low-Wing Monoplane 

By Manley J. Hood and James A. White. N.A.C.A. Technical Note No 

460, May, 1933; 14 pp., 26 figs. A-! 


The Effect of Rivet Heads on the Characteristics of a 6 x 36-Ft. 
Clark Y Metal Airfoil 


By Clinton H. Dearborn. N.A.C.A. Technical Note No. 461, May, 
1933; 6 pp., 8 figs. A-1| 


Formulas for the Stress Analysis of Circular Rings in a 
Monocoque Fuselage 


By Roy A. Miller and Karl D. Wood. N.A.C.A. Technical Note No 


462, June, 1933; 15 pp., 7 tables, 9 figs. [| A-1 


Tests for the Elimination of Tail Flutter 


By Curt Biechteler. Translated from Zeitschrift ftir Flugtechnik und 
Motorluftschiffahrt, Vol. 24, No. 1, January 14, 1933; Verlag von R 
Oldenbourg, Miinchen und Berlin. N.A.C.A. Technical Memorandum 
No. 710, June, 1933; 14 pp., 21 figs. A-1| 


Ailes a Courbure et Fentes Variables 


By J. Lacaine. Published in L’Aéronautique, May 1933, p. 41. | A-t 

Two variable-wing designs are described: one consisting of two parts, 
permitting the formation of one slot and simultaneously the increase 
of wing camber and surface; the other consisting of five parts making 
possible the introduction of two slots, variation in their thickness and 
increase of wing camber. Results of wind tunnel tests are given and 
compared with those theoretically to be expected from multiple-aileron 
wings. 


L’Ecole Nationale Supérieure de l’Aéronautique a Paris 

By Rene Lemaire. Published in Le Génie Civil, March 18, 1933, 

p. 245. [ A-1 | 
The new building for the national aeronautic college at Paris is here 

described, the topics covered being its development since 1908, its course 

of study, admission requirements and equipment. 


Untersuchungen an Diinnwandigen, nach dem  Arcatom- 


Schweissverfahren Verschweissten Stahlrohren 


By Hermann W. Franke. Published in Zeitschrift ftir Flugtechnik und 


Motorluftschiffahrt, March 28, 1933, p. 170 A-! 


An investigation of electric welds in thin-walled steel tubing by the 
German institute for aeronautical research has shown, according to thi 


(Continued on page 52) 
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report, that this type of construction is well fitted to meet the require 
ments made on it in aircraft structures, 


Einige Ergebnisse der Erweiterten Priifung der Eigenschaften 
des Flugzeugs Focke-Wulf F 19a “Ente” 

3y Walter Hubner. Published in Zeitschrift ftir Flugtechnik und Motor 

luftschiffahrt, April 28, 1933. | A-1} 


This technical note of the German institute for aeronautical research 
records results of extensive flight tests of the Focke-Wult F 19a ‘duck’ 
type airplane. 


Kinematographische Kompassstudien in Flugzeug 1931 
3y A. Ritscher, Klein-Schoenebeck and W. Immler. Published in 
Zeitschrift fiir Flugtechnik und Motorluftschiffahrt, April 13, p. 185 
and April 28, 1933, p. 213. [ A-1 | 
In this investigation of compasses by flight tests carried out by the 
German aeronautical chamber of commerce motion picture cameras 
recorded compass performance and aircraft course. Compass types are 
compared and the causes of errors analyzed. 


Der Heutige Stand des Luftschiffbaus, Insbesondere des Luft- 
schiff gerippebaus 
By Hans Ebner. Published in Zeitschrift ftir Flugtechnik und Moto 
luftschiffahrt, June 6, 1933, p. 311. | A-1 
In this article an endeavor is made to fix the status of lighter-than 
aircratt construction and performance in various countries. Phe more 
important rigid dirigables built since 1925 are treated in_ particular 
detail. Especial attention is given to the framework construction of th 
newer craft. A bibliography is appended. 


The Aircraft Year Book for 1933, Volume 15 


Compiled, Written and Edited by the Aeronautical Chamber of Com 
merce otf America, Inc. Published by D. Van Nostrand Co., Inc., New 
York, 1933; 506 pp., illustrated. | A-3] 

For fifteen years the Aircraft Year Book has kept pace with = the 
phenomenal growth of aviation,and the new edition is a worthy com 
panion to the fourteen preceding volumes. The material is grouped 
under five headings: The Year in the Air, Manufacturing and Enginee! 
ing Progress, Aviation Chronology and Records, Flying Facts and 
Figures, and Aeronautical Directory and Trade Index. 


Blind Flight in Theory and Practice 
By William C. Ocker, Major, Air Corps, U. S. Army, and Carl J. Crane, 
First Lieutenant, Air Corps, U. S. Army. Published by the Naylor 
Prinung Co., San Antonio, Texas, 1932; 200 pp., illustrated. | A-4] 
Interest in a particular problem has too frequently prevented the 
dissemination of information on blind flight broad enough and detailed 
enough to do the pilot a great deal of good, the authors contend. Con 
clusions from tests are sighted indicating that as late as 1932 only from 
3 to 5 per cent of otherwise skillful pilots can negotiate blind flight with 


safety. The information presented in this book has been gathered 
provide safety during blind flight and to lay a foundation for blind 
flight instruction. The principles of blind flight and the methods of 


instruction suggested are based on results obtained in teaching blind 
flight in the Air Corps Training Center, and on observations mad 
and experiments conducted since 1919. The authors add that they have 
gone beyond their own personal experiences to observe and catalogue 
those of others in order to make the volume more inclusive 


CHASSIS 
L’Eclairage “Code” au Point de Vue Physiologique 


By M. Brull and Dr. Cousin. Published in Journal de la Société des 
Ingémeurs de l’' Automobile, May 1933, p. 2194. |C-1 

After summarizing some of the physiological aspects of headlighting, 
especially the effect on the eye of variations in light intensity, the author 
recommend to meet these conditions a headlighting device mounted low 
on the chassis and so designed as to confine the strong beams of light 
to a shaft directed about 35 feet ahead of the vehicle. 


Automotive Electricity 


By Earl L. Consoliver and revised by Beverly B. Burling. Published by 
McGraw-Hill Book Co., Inc., New York and London, Second Edition, 
1932; SOg pp., illustrated. | C-3] 


This volume, based on the experience of the authors during sixteen 
years of instruction and training of automotive electricians and battery 
service men, is intended as a text for the student of automotive service. 
It is also a valuable reference work on the construction, operation, 
characteristics, maintenance, testing and repair of automotive ignition, 
starting, lighting and storage battery equipment. 

(Continued on page 56) 
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19.34 if you feature 


with the POWERFLO SELF-OPERATING CLUTCH 


The new Spicer Powerflo Self- Operating Clutch 
offers you a spectacular demonstration feature for 


1934— RELAXED DRIVING. 


The Powerflo Clutch eliminates all need of using 
the clutch pedal, eliminates at least 50% of the 
customary gear shift lever movements, and, conse- 
quently, at least two-thirds of the physical effort, and 
all of the nervous strain incidental to driving. 


Its value to the car owner is obvious. Its value to 
you, as a demonstration feature, is exceptional. 


With your engine idling, you shift into gear (choose 
any gear you wish, first, second or direct) —without 
touching the clutch pedal. 


Press the accelerator and your car glides swiftly for- 






















See the Spicer Exhibit at Booth 5, International Automotive Engineering Congress, Palmer House, Chicago, August 26 to September 2 


CORPORATION, Toledo, O. 














ward — smoothly and steadily, without the slightest 
indication of when the clutch engagement takes 
place, and without any trace of engine effort. 


If you started in second gear, as most drivers will for 
quick get-away, a finger-tip movement of the gear shift 
lever will slip you into high—smoothly and silently. 


Release the accelerator and normal engine decelera- 
tion slows you down. Touch the brakes, and at about 
8 to 12 miles road speed, the Powerflo automatically 
disengages itself. The car stops, still in gear and 
ready to glide away again without the clutch pedal 
being touched during the entire operation. 


Hour after hour, you can drive just as easily as 
that. You are completely relaxed in mind and in 
body. Most of your driving is done with your right 
foot — pressing the accelerator — pressing the 
brake. No strain, no exertion, no driving fatigue. 


And, the Powerflo permits you to use conven- 
tional clutch and gear shift lever operation when- 
ever you want to. 


Isn’t this the sort of feature that puts real en- 
thusiasm in dealers and salesmen? 


Your engineers should be testing the Powerflo 
Self-Operating Clutch right now—and we are 
ready to cooperate. 


The heart of the Powerflo Self- 
Operating Clutch—notethe simple, 


O urse, very few ee : 
if course, very f positive centrifugal elements. 


people would try to 
drive with their legs 
crossed, but it actu- 
ally can be done with 
a Powerflo Clutch 
and—it makes a 
spectacular demon- 
tration stunt. 
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to meet modern demands for high speed 


models designed 


Diesel operation provide Bosch fuel injection 
equipment. Today—throughout the world 
Diesel engines equipped with Bosch Fuel In- 
jection Pumps and Nozzles are producing 
upwards of 1,000,000 H. P.! 


Bosch Fuel Injection Equipment is designed 
to assure perfect metering, identical delivery 
and exact timing. Its construction positively 
prevents nozzles from dripping. In operation 
only asmall governing force is required to con- 
trol the fuel delivery, since no back pressures 


are present. 


Our unparalleled Diesel experience is at your 
Write for 


service. catalogue and literature. 
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MARK 


BOSCH 
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ENGINES 
The Two-Cycle Engine 


By C. F. Caunter with a foreword by Sir Dugald Clerk. Published b 
Isaac Pitman & Sons, New York and London, 1932; 277 pp., illu 
trated | } 1} 

The author points out that this volume supplies a want in that up 
to this time no detailed and up-to-date work existed on this subject in 
the English language and indications show a revival of attention toward 
this very neglected system of operation 

The scope and possibilities of the two-cycle engine are gone into in 
some detail in the text which is divided into two parts: General Aspect 
and Technical Aspects. 

Special attention 1s devoted to the subject of port design and a hap 
ter is devoted to the two-cycle engine as an aircraft engin Only briet 
mention is made of large Diesel, gas and oil engine 
La Culasse Lanova 
Published in Omnia, May, 1933, p. 652. E-1 

The Lanova combustion chamber for Diesel engines, characterized by 
a special form and the provision of an air chamber, has been recently 


the air chamber consists of 
off during the 
into the 


atomization 


modified so that two compartments, one of 
period. Air fed 
for which the advantage 


claime d. 


which is closed starting and fuel are 


combustion 
and 
economy 


imultaneousl chamber, 
of better 
power and fuel 
ind smoke-free 
combustion 


turbulence are Improvement in 
vibration 


this type of 


smoothness of operation, absence of 
exhaust are 


chamber. 


said to accompany the use of 


Der DVL-Verdreh-Schreiber 

By Karl Liirenbaum Published in Zertschrift ftir Fltugtechnik und 

Motorluftschiffahrt, April 13, 1933, p. 199 F-1 
A torsiograph for use in aircraft powerplant systems with long drive 

shafts, developed by the German institute for acronautical research, 1 

here described 


A Propos des Moteurs a Suspension Elastique 


By J. Bethenod. Published in Journal de la Société des Ingénieurs de 
‘Automobile, April, 1933, p. 2146. [E-1] 
Simple formulas are developed to show the conditions under whict 

the phenomenon of resonance will not interfere with the functioning of 

in elastic engine suspension. A suggestion is then made for a damping 

device the action of which varies automatically with engine speed 

Les Courroies Trapézoidales 

By Henry Ducros. Published Journal de la Société des Ingénieurs de 
‘Automobile, April, 1933, p. 215 | E-1 
Belt drives of trapezoidal cross section are here discussed under the 
slowing headings: theory of operation, construction ormance and 

physical characteristics, pulley dimensions, installation and standard 


ization. 


Les Batteries de Déemarrage 


By M. Jumau. Published in Journal de la Société des Ingénieurs de 
lutomobile, May 1933, p. 2200. | E-1} 
The effect of temperature on storage battery performance having been 

discussed, the author briefly recounts recent progress in battery con 

struction and presents discharge characteristics of three French and two 

American batteries. He then shows by curves the improvement 1n per 

formance and life attained by using thin, diaphragm-clad plates instead 

of thick plates or thin, unprotected plates. 


Essais et Fabrication des Moteurs Rapides a Injection 


By A. Mandel Published in Journal de la Soctété des Ingénieurs de 
futomobile, March 1933, p. 2111 [E-r] 
An exposition of high-speed injection engine principles leads the 

uthor to the conclusion that to attain increased specific power such 
gines should be designed for high compression, high explosive pre 

ures and very rapid combustion \ two-stroke cycle, supercharged, 
direct-injection engine is, in his opinion, suited to compete effectivel 
with the gasoline engine. Diagrams presented show operating condi 


tions and performance characteristics found in Diesel engine: 


Der Einfluss des Zustandes der Aussenluft auf die Leistung von 
Verbrennungsmotoren 


By Hermann Oestrich. Published in Automobiltechnische Zeitschrift 


May 10, p. 226 and May 25, 1933, p. 270. | E-1] 
The relation between engine power and atmospheric conditions is here 
considered, carbureter and Diesel types being separately treated. The 


(Continued on page 58) 
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BANTAM 


SUPPLIES OVER 90% OF THE SMALL 
DIAMETER ROLLERS USED IN THE 
AUTOMOBILE INDUSTRY © © ee ee 





Hundreds of Millions of Rollers in Service 
The Most Economical Bearing Ever Used 


\ 
A Splendid Record of Success in the Manufacture of Rollers for Free 
Wheeling Units Made BANTAM the Most Outstanding Choice 
to Manufacture These Smaller Rollers Now used in: 


Universal Joints Marine Reverse Gears 

Diesel Engine Wrist Pins Brake Cross Shafts 
Transmission Pilot Shafts Hi Speed Printing Press Gears 
Crankshafts Rim Rolling Machines 
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Diesel Engine Rocker Arms Welding Machines 
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TAKE YOUR SOUND 
SILENCING PROBLEMS 


TO 


BURGESS 


A Highly Developed Service Now 
Available To Automotive and 
Airplane Engineers 








—————— eee 
anne 


——_ 


Burgess Mufflers absorb sound 
without creating resistance to the flow of 

bd gases—thus assuring highest effective power 
output. 


pulsations 





Burgess Silencing Manifolds. Intake and 
Exhaust Manifolds. Illustration shows Bur- 

oO gess Exhaust Manifolds as furnished Westing- 
house for Diesel Engines, 4 cylinder, 6 cylinder 
and 12 cylinder. Approximate ratings 250 HP 
to 750 HP. 


Burgess Air Filter, Entirely new 
development employing non-metallic 
filter unit which absorbs oil and 
therefore retains more dirt. High 
cleaning efficiency, low restriction. 
Adopted for some well-known auto- 
mobiles for 1934 models. 








Sound absorbing treatments for airplane interiors. Used by 
Stinson. Perforated materials of various kinds present beautiful 
appearance and, backed with sound absorbing material, effectively 
quiet noises. Treatments furnished for numerous other installations. 


We solicit the opportunity of solving your sound problems. 


BURGESS BATTERY 
COMPANY 


MADISON WISCONSIN 
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validity of formulas used in power calculations is critically discussed, the 
conclusion being reached that while no constant relation between tem- 
perature and power exists for all engines, the formula used in Germany 
for carbureter engines gives good average values. A new method is 
developed for Diesel engines. 


Beitrag zur Verbrennungstechnik des Schnellaufenden Vor- 
kammer-Dieselmotors 


G. Ritz. Published in Automobiltechnische Zeitschrift, April 25, 1933, 
p. 197. E-1] 

An investigation into the combustion technique of the precombustion 
type Diesel engine is here reported, specifically the inter-relation between 
compression, pressure rise, engine speed and starting. Further, the effect 
on mean effective pressure and pressure rise of the following design 
features was studied; jet diameter, volume and size opening of the 
precombustion chamber and the divided type of chamber 


MATERIAL 


Effect of Tetraethyllead om Octane Number 


By L. E. Hebl, T. B. Rendel and F. L. Garton. Published in /ndustrial 
ind Engineering Chemistry, February, 1933, p. 187. G-1] 


An empirical analysis has been made of the relationship between the 
concentration of tetraethyllead and the octane number of a gasoline, 


and a definition is developed for the “lead susceptibility’ of any gaso- 
line. It is shown that the octane number of an ethylized gasoline is 
determined by a combination of five distinct factors whose proper rela 
tionships are incorporated in an ethyl blending chart. This chart may 


be used for determining the lead susceptibility of a gasoline from the 
octane numbers of two blends containing different concentrations of 
tetraethyllead. Lead susceptibilities of gasolines made from  variou 
crudes and by several processes are given. 

Suggest Volatility Index for Motor Fuels as Aid in the Utiliza- 

tion of Light Hydrocarbons 

$y G. G. Oberfell and R. C. Alden. Published in The Oil and Gas 
Journal, Jan. 19, 1933, p. 14. G-1 | 


It is only in respect to the mid-portion of the distillation curve that 
notable improvement can be made toward better performance of gasoline 


in the engine, these authors point out. To support this contention, 
a table is included showing the warming-up characteristics as related 
to the 35 per cent point in the A.S.T.M. distillation, indicating that the 


fractional seconds are considered as highly significant in the acceleration 
performance of a Car. 
The salient conclusions of several investigators of effective 


volatility 
are briefly summarized. These conclusions indicate the 50 per cent 
point as an index of effective volatilit 
Symposium on Motor Lubricants 
Preprint issued by the American Society for Testing Materials, New 
York Regional Meeting, March 8, 1933. G-1] 


The following papers make up the Symposium on Motor Lubricants: 
Present Concepts of the Relation of A.S.T.M. Pour Test to Service 
Requirements of Oils, by J. L. McCloud; Viscosity of Automobile 
Crankcase Oils as Related to Service Requirements, by E. W. Upham; 
Carbon Deposits in Gasoline Engines, by W. A. Gruse; Service Changes 
in Crankcase Lubricating Oils, by M. A. Dietrich; Oil Consumption in 
Motor Car Engines, by W. H. Graves; Factors in Engine Design Which 
Affect Oil Performance, by A. L. Clayden; and Aircraft Engine Lubrica 
tion, by Arthur Nutt. The last named paper is not included in the 
preprint. 


Zerspanbarkeitsuntersuchungen mit Spiralbohrern 
By A. Wallichs, H. Beutel and W. Mendelson. Published by VDI 


Verlag, Berlin, Germany. 33 pp., 71 illustrations. G-1] 

The investigation here described had for its object to develop the 
underlying fundamentals and practical rules of operation of twist 
drills. Part I of the report describes and gives the results of extensive 


tests with steels; Part II deals similarly with cast iron and Part III 


presents formulas, tables and graphs based on the experimental data 


developed for use in the guidance of drilling operations. 


Le Gaz de Ville Carburant 


By André Pignot. Published in Journal de la Société des Ingénieurs de 
l’Automobile, April, 1933, p. 2165. [G-1] 


To stimulate the consideration of illuminating gas as a national fuel 
the author summarizes the recent progress and observations made in 
France on the following points in connection with its use; accident 
hazard, container development, auxiliary charging equipment required, 
comparison with gas producers, engine wear and performance and re 
fueling practice. 


(Continued on page 60) 
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_| A CENTURY OF PROGRESS 


IN THREE DECADES 











The rapid advance of aviation from its first small beginnings is a 
history replete with great achievements. 


n | No field of endeavor has been richer in the romantic appeal of its 
| accomplishments. 


jal But back of every noteworthy feat has been the ground work of 
careful engineering with a scrupulous regard for details—the selec- 
tion of materials and parts which assure dependable service. 
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SHAKEPROOF 


GIVE YOUR PRODUCT 


™*' VIBRATION 
CONTROL test: 


F you would like to know how 
Shakeproof can improve the per- 


‘ . . lock Washer, 
formance and lasting satisfaction of ond Terninel, 
your product —make this simple test. rs 


First, equip one of your products with 
Shakeproof Lock Washers and pack 
it in a shipping case along with another g 
taken from your regular stock. Then, 
turn these over to your shipping de- 
partment with instructions to give 
them plenty of rough handling —just 
like the treatment they might experi- 
ence in shipment to a 
dealer. Next, unpack 
them and examine each 
connection—what you 
see will tell you more 
about Shakeproof protection and why it cuts 


Send today for your free 
copy of this complete 
Shakeproof Catalog. Ex- 
plains thoroughly the 
many advantages that 
Shakeproof offers—also 
shows new patented 
Shakeproof products. 






“It’s the down complaints and repair costs than any- 
Twisted 3 : if ate 
Teeth that thing we can say. See for yourself —send for 


LOCK” ‘ testing samples today! 
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Lock Washer Compan 


{Division of Illinois Tool Works} 
Chicago, III. 
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External Countersunk 
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By E. V. Crane. Published by John Wiley & Sons, Inc., London and 
New York, 1932; 326 pp., illustrated. [G-3] 


The object of this book as set forth by the author in the Preface is 
to sort out the many metal-working operations into similar groups, to 
study their common characteristics and to establish a work 
ing theory as possible for figuring operations and predicting their results 
the study leads back eventually to the 


as complete 


In every case structure and change 


in structure of the metal being worked. Mr. Crane further points out | 
that to date, studies of the mechanics of materials have largely been 
concerned with properties of metals below their elastic limits, for 

structural uses. It is necessary, therefore, to assemble and develop the 

oretical data on the properties of metals in their plastic range which 

forms a good part of the present volume. 


MISCELLANEOUS 
Methodes Modernes de Mesures de Précision dans la Construc- 
tion Automobile 


By J. Published Sociéte Ingénieurs de 
L’ Automobile, February, 2050. | H-1]} 


precision 


Outin. in Journal de la des 


1933, P- 


In discussing methods of measurement in automotive pro- 


duction, the author first explains the general theory of tolerances, the 
magnitude of possible errors in measurements, the relative merits of 
direct and indirect methods, and the effect of temperature. He then 


explains the design principles, 
ot the micrometer and 
groups, mechanical, 


operation and calibration of comparators 
the 
pneumatic. 


umplifying type, latter being classed in three 


optical and 


Les Applications du Pneumatique a la Voie Ferrée 


By G. Delanghe. Published in Le Génie Civil, April 1, 1933, p. 303. 

H-1 |} 
The yf pneumatic-tired vehicles for rails, as carried out 
by the 


are 


de ve lopme nt 


Michelin company, is briefly summarized. 


motorcycles 


Detailed descriptions 


and motorcycle-sidecars to which 


extra equipment is attached to convert them from road to rail 


then given of certain 


vehicles 
Che ease with which such conversion is made is particularly stressed 


L’Origine de la Locomotion Automobile 


By Lieut.-Col. L. Ferrus. Published in A4.C.F., May, 1933, p. 2. [H-1] 


Motorization of army transport dates back to 1770, according to this 


lescription of a steam-operated gun that 


ot 


deve loped at 
to be 


Carriage time. 
the 


ot 


(his article covers one of a 


the 


series made by 


the object 


investigations 


historical commission of Automobile Club of France, 


which is to throw light obscure, disputed or especially important 


on 
history 


Graphisches Verfahren zur Darstellung und Bewertung von 


Fahreigenschaften 
By A. Jante. Published in Automobiltechnische Zeitschrift, July 10, 1933, 


phases or automotive 


Dp. 257. H-1] 

A graphical 
operating characteristics of 
it the 
conditions, 


the 
With 
] 


road 


method for the representation and evaluation of 


vehicles is here presented. 
Tor 


conditions, 


automotive 
and 
such 
conditions, such 


tuel under 


weight, and 


time consumption operation various 


as grades, car such as engine 


as loading, can be determined. 


Standards Yearbook 1933 
Compiled by The 
Published at 


Bureau of Standards, U. S. Department of 
Office, 


Commerce. 


the Government Printing City of Washington, 


H-3] 


contains 


1933; 255 pp., price, I. 


Phe 


outlines 


Yearbook 


activities 


of the Standards 


standardization 


eventh issue 
ot 


now available 


the and accomplishments of 


not 


only the Bureau of Standards and other agencies of the Federal Gov 
ernment and the States and counties but also those of national technical 
ocieties and trade associations. There is also presented a picture of 
the standardization movement in various fields of industry conducted 
by certain national and international agencies. 

Special attention is given to the methods employed by these agencies 
tor making their standards and specifications effective throughout indus 
try and an effort made to determine whether or not their requirements 
are being complied with. 

The American Transportation Problem 

Prepared for The National Transportation Committee by Harold G. 
Moulton and Associates. Published by The Brookings Institution, Wash 
ington, D. C., 1933; 915 pp. H-3 

This is primarily a railroad book, the essential purpose of the in 

tigation made by the National Transportation Committee and _ its 

irch staff being to throw light on the financial, economic, and gov 


(Concluded on page 64) 
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USE DEAPAK? 


DO YOU WANT SOME OF IT? 


We have made, in Seapak, one of the finest insulation materials now available. 
It is of special interest to the automotive industry because of its efficiency in 
both sound and temperature control coupled with its adaptability to pro- 
duction methods. This material has been engineered into car, truck, bus and 
airplane bodies by several manufacturers. But we are not body engineers. 
You are. We are addressing this ad to you to offer you, at no cost or obligation, 
sufficient Seapak to enable you to make your own tests, engineer your own 
installations or adaptations. Simply write to the address below on your 
business letterhead, ask for Seapak samples in the size and quantity you 


desire. We will appreciate your doing this. 
4 A A 


This is the Seapak Dash Unit... 


The Seapak Dash Insulation Unit, made of laminated Seapak, is a successful example of 
Seapak use in automobiles. It is the lightest dash unit known; its efficiency is proved. Please 


note that all apertures for the passage of bolts, wires, etc., are reduced to self-sealing slits. 


- — 


We have made up some of these units in miniature: 





pee 
a quarter the size of the regular unit. These are for 
you. Do you want one? We will send one immediately, 
with full information about Seapak, to any member 


of the Society who requests it on his business letterhead. 


SEAMAN PAPER CO. 


INSULATION DIVISION 
410 N. MICHIGAN AVE. CHICAGO, ILL. 
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For 16 years satisfactorily used as a gas, oil or 
grease line in the automotive industry. 


* * a 
A very flexible all-metal hose which does not de- 


pend on rubber or any composition for tightness. 


Tested and approved by every large automobile 
laboratory in this country, including Underwriters’. 


The composition and reliability of Titeflex is not 
affected after years of service due to its all-metal 
construction. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 





TITEFLEX METAL HOSE CO. 
Newark 


New Jersey 
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created or brought 
trafhe and the 
has taken place since 


ernmental problems which were either 
attention by the shrinkage of 
railway credit, which 


however, that the 


to publi 
railway impairment of 
It is pointed out, 


phase of the 
problem of efficient transportation and can only be 


light of the changing technical and economac 


position of all transport 
Accordingly detailed studies of all important forms of inter- 
inter-regional transport, including air transport, pipe line, 


1929. 


railway problem is only one larger 


understood in_ the 


agencies. 
city and 


inland included. 


waterways and highway transport are 
The Technical Man Sells His Services 
Hurst. Published by 
York and London, 1933; 239 pp. 


By Edward McGraw-Hill Book Co., Inc., New 


H-3] 
this book is to help the technical man find a job 
through the application of analytic methods. A series of cases, 


C 


The purpose of 


covering 
training, illustrates the 
T he SC 


technical 
methods to job-getting 


the broadest interpretation of applica 


tion of scientific based on the 
actual experience of the author, an engineer and manufacturing execu- 
tive, who for years has pursued the 


students to get jobs. 


Cases are 


avocation of helping 


nyeineern 
Principles of Motor Transportation 
By Ford K. Edwards. Published by McGraw-Hill Book Co., Inc., New 
York, 1933: 377 pp., illustrated. H 
ri 

A picture of motor transportation in all its phases 1s presented b 
the author based on five years of active connection with railroad and 
highway transportation companies; three of the years were spent in the 
field of bus and truck operation. 

The activities of the typical passenger or freight carrier on the high- 
way are divided into the 
material 


following groups which form the basis for the 
presented in the book: Trafic Management, 
Operation of Equipment, Supervision and Training of Personnel 
tenance of 


Trafhe Analysis, 
. Main 
Analvsis, Rate and 
Government Regulation 


Equipment, Accounting Procedure and 
Tariff Construction, Valuation of the 
and Taxation. 


Carrier, 


Le Rail et la Route 
Published in Le 


Génie Civil, March 11, 1933, p. 231 H 
At a meeting devoted solely to rail and highway competition, the 
French Society of Civil Engineers heard five addresses, summart of 


which are here presented. The subjects covered were the solution pro 


posed by the railroads, the relative tax payments and costs of railroad 


and automotive vehicle, 


a comparison on theoretical grounds of the two 


means of transportation, the means by which 


railroad rights-of-way 


could be viewpoint of the user 


transformed to highways and _ the 


La Soudure Autogene dans !a Construction Automobile 
By M. Salelles. Published in Journal de la Société des Ingénier de | 
{utomobile, May 1933, p. 221 H 
Declaring that 
bilities in th 


welding has not vet reached the 


automotive industry, the 


limits of its possi 
author first shows how variou 


factors must be 1e choice of the 


weighed in t particular type of weldin 


to be emploved and then summarized the technical and practical aspect 
Les Machines-Outils pour Travail des Métaux 
Published in La Technique Moderne, May 1, 1933, p. 292. H-s 

Millers, drillers, mortisers and 


the tvpes dealt with in this article on the 
metal working during the last year. 


borers, planers, grinders are so! of 


progress in machine tools for 
It is one of 


a number on industrial 





novelties of 1933 which make up this issue of La Technique Moderne 
other topics being ferrous and non-ferrous metals, general mechanica 
ments, f s, engines, electrical motors and equipment and welding 


MOTORCOACH 


Technische Anforderungen an Stadt—und Landomnibusse 
By Heinz Stoew Published in Automobiltechnische Zeitschrift, Apri 
10, 1933, p. 182. ]-1 

Speed, security, comfort and cheapness are the requirements made of 


their pa: 
extent to which these 


motorcoaches D 


engers. The present article is a study of the 


requirements are met, as 


judged by practical ex 


erience in Germany, and methods by which performance may be 

improved. City-type and long-distance motorcoaches are consi ( 
eparatel) 

Autobus et Trolleybus 

Published in Le Véhicule Electrique, February, 1933, p. 2. ] 
Contrasting the motorcoach and the trackless trolley, to the advantag: 


of the latter, from the viewpoints of the passenger and the operator, 
this article introduces an issue devoted to the trackless trolle\ Other 
articles recount the present usage of this type of vehicle in France, 


London and this Country. 


eae 





Engineers Decry Penny Pinching; 
Quality-Thinking Urged 


at which was over 1000. 


Those in the picture, 
Alex Taub, chairman, S.A.E. national meetings committee; Dr. Kurt 


Lieut. Tito Falcone, famous Italian flyer. 


“JT ET’S do the job right, even if it’s necessary to spend 

a tew more cents!” 

In more formal phraseology, that was one of the 
chief thoughts which found expression time and again during 
the 26 inspiration-packed sessions of the International Auto- 
motive Engineering Congress of the Society of Automotive 
Engineers in Chicago, Aug. 28 to Sept. 4. 

C. F. Kettering stressed this theme at one of the passenger 
car sessions when he said: “If the engineer wants to figure 
in the future economic situation, he has got to think more 
of what the new thing is going to be rather than spend so 
much time on trying to pinch a penny here and a penny 
there out of a process.” 

Another chord of the same motif was struck by L. H. 
Pomeroy with the statement that: “There comes a time when 
public taste begins to differentiate between good, better and 
best, and I see no evidence of any recognition of this in Amer- 
ican practice. It is universally dominated by the dollar.” 

The same thing was said in another way when the view 
that unsuccessful body designs frequently have resulted from 
attempts to put old tools and dies into new combinations 
was expressed in discussion at the body session by L. H. Man- 
ning, while the general agreement at the brake session that 
brake effectiveness is proportional to the square inches of 
brakeage surface carried the same implications. 


International character of the International Automotive Engineering Congress is well 
illustrated by this group at one end of the speakers’ table at the dinner. Representatives 
of five nations appear in this small segment of the big Congress, the total attendance 


reading from left to right, are: Phil Hanna, editor, Chicago Journal of Commerce; 


; Schnauffer, representing the 
German Institute for Aviation; A. J. Scaife, past president of the S.A.E.; L. 


Ltd.; Lewis Bernays, British Consul General; M. K. Vasev, representing the Soviet 


Nominated! 


Delmar G. Roos, Studebaker’s 
chief engineer, has been nomi- 
nated for president of the S.A.E. 
for 1934. (See page 27 for list 
of other 1934 nominees.) 


H. Pomeroy, Daimler Co., 
Government; 


Even in the transportation and maintenance sessions where 
strong emphasis was laid on methods of reducing operating 
costs, there was never the slightest suggestion that such reduc- 
tions should be made at the expense of service effectiveness 
in any way. Production men as well as research and lubrica- 
tion engineers were found stressing those elements of design 
and performance which have to do with constant improve- 
ment of quality, while consistent progress along these lines 
was recorded and applauded at the sessions of the aviation, 
tractor and motor boat groups as well. 

The advantages of quantity production were not lost sight 
of, however, by these practical engineers who gathered to 
urge one another forward toward perfection, W. B. Stout 
crediting mass production with being the greatest step in 
the progress of civilization, because it permits the creation 
of superior products by workmen of mediocre talents—al- 
though he did quote some one else as having referred to the 
automobile as the world’s greatest triumph of production over 
engineering. The economic benefits of mass production 
were brought out by other speakers as well, J. C. Zeder, for 
instance, in discussion during the body session emphasizing 
the greater degree of uniformity which can be achieved 
through use of proper tools and quantity production methods. 

Ranging alongside of these major themes—even transcend- 
ing them in importance in the minds of many whose special- 
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An All-Star Cast 


O those members who have written for the 
S.A.E. JOURNAL interpretative reports of the 
1.A.E.C. sessions the gratitude and thanks of the 
entire Society must 


go. 


It will be understood, of course, that the opin- 
ions reported by these engineers who have co- 
operated in covering this big meeting are those 
expressed in the papers read at the sessions and 


not those of the men reporting the meeting. 
except where expressly stated. 


Probably no publication ever before has been 
privileged to print a report of a technical meet- 
ing handled by so eminent and so experienced a 
group of experts. The S.A.E. JOURNAL is proud 
of the interest and confidence evidenced in it by 
the cooperation which these men have extended 
and takes this opportunity to express its sincere 
appreciation. 


ized interests lie in one or another of the broad fields of 
technical subjects covered in the 59 papers presented—were 
literally hundreds of other commentaries which brought new 
ideas or fresh stimulation to more than 1000 members and 
guests who attended this most successful of all S.A.E. meetings. 

No little share of this success must go to the truly inter- 
national character which the meeting developed in actuality 
as well as in name. From the Far East came high naval 
officials and university scientists; from France, Belgium, Ger 
many, Russia, Italy, Great Britain and many other lands came 
eminent research engineers, industrialists, aviators and de 
signers. Literally scores of foreign technicians were attracted 
to this huge engineering meeting and each of them brought 
information which was new to others and took away fresh 
data for future use in his own endeavors. 


Century of Progress Dinner 


With D. G. Roos as master of ceremonies, those who 
attended the Century of Progress dinner on the evening of 
Aug. 31 heard H. G. Weaver, General Motors Corp., present 
in sharply humorous fashion the thoroughly serious message 
ot why automobile manufacturers must find out more about 
their customers’ desires if automobile selling is to proceed 
along efficient lines in the future. When the ancient Greek 
architects found that temples whose columns actually were 
straight looked crooked to the people, Mr. Weaver pointed 
out, they changed the temples—built them aslant so that they 
would look straight. They changed the temples instead of 
trying to change the people. From this ancient practice, Mr. 
Weaver drew pertinent parallels with modern sales technique 
and future marketing methods. 

“The successful automobile body designer of the future,” 
Mr. Weaver said, “must go beyond his engineering handbooks 
and be up on such things as physiology, psychology and 
neurology. Research in the realms of the physical sciences 
must be supplemented with a more definite and systematic 
knowledge of the tastes and desires of the ultimate consumer.” 

Amy Johnson Mollison, famous aviatrix, was also a guest 
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of honor at the dinner and, by her brief speech of apprecia 
tion for the ovation which was given her, exemplified for 
her audience of American engineers all that has ever been 
said in tribute to the charm of British women and left help 
less all those who previously may have questioned the crisp 
ness ot pointedness of British wit and humor. The 
presentation of the Guggenheim medal and of the Bendix 
trophies also took place at the dinner. 


“High-Hats” a Feature 


A new high point was reached for dinner orchestras on 
this occasion, when the music for the dinner was furnished 
by Eddie Griffth’s Detroit “High-Hats,” that organization 
of finely trained musicians almost all of whom are intimately 
associated with the problems of automotive engineering in 
their daily work. 

On Saturday evening, the S.A.E. Frolic was held at the 
Bal Tabarin, Sherman Hotel, and was made a memorable 
occasion by the effectiveness of the preparations and enter 
tainment arranged by the Chicago Section Cooperating Com 
mittee of which Harold Nutt was chairman. 

Appointment of a committee of three to cooperate with 
other organizations with a view to reconciling differences* in 
existing motor vehicle weight and dimensional codes was the 
most important action taken by the Council of the Society 
which met twice during the week of the Congress. This com 
mittee is not authorized to bind the Society as regards any 
code action, but is designed to help in efforts toward motor 
vehicle code unification through contribution of desirable 
engineering considerations. 

Decision to give broader recognition to tractor interests 
in the Society also was made by the Council. President 
Dickinson is to appoint a committee on agricultural and 
industrial tractor engineering and tractor engineers are being 
asked to make known their needs and to hold further special 
sessions and meetings under the Society's auspices. It is also 
suggested that representatives of tractor engineering interests 
be included in Society committees dealing with engines, fuels, 
and related problems of interest to tractor men. 

Scores of committee meetings were held during the week, 
the results of their deliberations being recorded on other pages 
of this issue. 


Page Numbering System—1933 Edition, 


S.A.E. Handbook 


N response to inquiries regarding gaps in the 

consecutive numbers of the text pages in this 
edition, the following pages comprise the complete 
text. 


Foreword, Contents, ete. Pages III to VIII inel. 


Te Pe eee ae = ie 232 e 
- e 6x ae 357 i 
i i lage 438 “ 
6 3 6: “ 494 “ 
: oS ot Fair ears Ss * 573 i 
= DD Stes plats sinh gtiaetl = 591 “ 630 4 
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10 (colored) .... a fla 733 ” 


This system of skip numbering was adopted to 
reduce the cost of renumbering all the pages of 
the S.A.E. Handbook in future editions when new 
text pages are inserted. 





Legislation Vies with Military Needs 
for Spotlight at Truck Sessions 


F. C. Horner 
peered into the 
future of motor 
transport at the 
legislation and 
regulation session 





CLEAR thread of legislative interest ran through prac- 

tically all of the sessions and papers developed by the 

Motorcoach and Motor Truck Activity group, except in 
the opening Military Session where government truck needs 
held the center of interest and where papers by Major H. A. 
Nisley and Lieut.-Col. Brainerd Taylor were presented. 

The importance which legislative problems are assuming 
in technical circles was evidenced, however, in the papers 
read by B. B. Bachman and David Beecroft at the Brakes 
Session as well as in the discussions by F. C. Horner, Pierre 
Schon, and C. J. Fagg, at the session devoted exclusively to 
legislation and regulation. 

At this latter session Mr. Fagg presented the case for motor 
transport from the standpoint of the business man who utilizes 
its advantages. 

That fundamental research into the factors governing brake 
effectiveness is a necessary step both in development of motor 
vehicles and in their proper regulation and policing, was 
brought out in the Brakes Session. 

David Beecroft, Bendix Aviation Co., presented the results 
of a study of brake legislation and brake codes up to the 
present time. Pointing out that although very little legislation 
relating to brakes exists, several laws and regulations had 
recently been put into effect by some States, which indicate 
a possible trend in this direction. He also stated that a major- 
ity of brake regulations now in effect give every evidence ot 
being based upon anything but accurate engineering knowl- 
edge; that most are based on an obsolete conception of braking 
inherited from the days of two-wheel brakes. Some of these 
regulations prescribe stopping distances, he said, which are 
impracticable, if not impossible. 

B. B. Bachman, The Autocar Co., presented the engineer- 
ing phase of the subject in his paper “Analysis of Brake 
Design Factors Gives Basis for Future Studies,” as published 
in the September JourNAL. 


Both speakers agreed that there were many fallacies and 
misconceptions in respect to brakes, which would have to be 
cleared up before any real progress could be made. Among 
these was the widespread impression that brake effectiveness 
was proportional to the square inches of brakeage surface. 

Mr. Bachman showed clearly that the only effect of brake 
area was upon heat capacity and durability of linings and 
drums, and that the effectiveness of a brake depended upon 
other factors, often lost sight of. 

Another point upon which both speakers agreed was in 
relation to the hand brake. Whereas, in a great many States 
today, the laws or regulations require specified stopping dis- 
tances for hand brakes, both speakers decried such require- , 
ments, showing that with modern four-wheel brakes, the 
hand brake was no longer required as a secondary or emer- 
gency stopping means, but that it was principally valuable as 
a parking brake and that therefore a more acceptable require- 
ment should be that it constituted no more than an alternative 
method of applying the wheel brakes. 


Defective Brake Accidents Few 


Session chairman M. C. Horine, International Motor Co., 
stated that the most recent statistics issued by the Police De- 
partment of New York City showed that for the first seven 
months of the current year, out of the total of all vehicular 
accidents, those caused by defective brakes constituted but 
three-tenths of one per cent, which figures Mr. Beecroft found 
tallied very closely with those of the Travelers Insurance Co.’s 
actuarial studies. 

The chairman also reminded the members that the Society 
was alive to the brake situation, having appointed a commit- 
tee to formulate a brake code which could form the basis for 
intelligent brake legislation in the future. Mr. Bachman is 
the chairman of this committee. 

Discussing Mr. Beecroft’s paper, Howard K. Gandelot, of 
Stewart-Warner Corp., stated that to confine brake regulations 
merely to stopping distance would not be enough, insisting 
that all such regulations should require a fixed pedal pressure, 
low enough to conform to the abilities of all drivers. He 
also suggested that, as there is a great difference in brake 
effectiveness depending on whether the brake is cold or hot, 
tests of braking effectiveness should be made with the brake 
hot. He stated that in his opinion, the long-established practice 
of taking brake tests at 20 m.p.h. should be abandoned in 
favor of a speed more nearly representative of prevailing road 
speeds. He suggested requiring two successive stops with hot 
brakes from 40 m.p.h., with a maintained rate of retardation 
of 15 ft. per sec. per sec., with a pedal pressure not to exceed 
150 lb. 

T. C. Smith, of the American Telephone & Telegraph Co., 
questioned the practicability of the suggestion implied in Mr. 
Beecroft’s paper, that the State should have a Bureau of 
Examiners to conduct tests and issue licenses to men qualified 
to repair brakes. He stated that in any requirements of brake 
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tests on a mileage basis due compensation should be con- 
sidered for variations in hill conditions as between different 
localities. He stated that in his opinion it would be more 
practicable to base braking requirements on trailers on the 
ratio of trailer weight to tractor weight, rather than a fixed 
weight of trailer. 

Col. H. W. Alden, Timken-Detroit Axle Co., supported Mr. 
Gandelot’s plea for brake tests at higher speed, suggesting 
30 to 35 m.p.h. rather than 20 m.p.h. 

Dr. H. C. Dickinson pointed out that the rate of decelera- 
tion of a given brake was uniform regardless of speed, with 
the exception of the rate at which the heat was generated 
and fading effect due to the expansion of the drum. He also 
pointed out that due to traffic difficulties and the question of 
safety during tests, a speed of 20 m.p.h. was far more con- 
venient. 

Col. W. G. Wall also called attention to the great impor- 
tance of other features than mere stopping distance, such as 
heat, lack of equalization, etc. He also said that the human 
reaction time figures very largely in actual stopping distances, 
and that since the purpose of a braking test is to test the 
mechanism and not the driver, all braking tests should be 
timed from the moment that the brake is applied—thus 
eliminating the human reaction time. 

Carl Voorhies, Wilcox-Rich Corp., pointed out that equali- 
zation was a factor so far overlooked and that, to insure the 
safety of brakes, some regulation should be made in respect 
to this important factor. 

Mr. Gandelot emphasized the need for better equalization 
and pointed out that, with locked front wheels, the car may 
be controlled and will not skid sideways, whereas if the rear 
wheels lock, a skid almost always results. 

F. F. Chandler, Ross Gear Co., brought out the effect of 
front axle rotation due to brake torque reaction borne after 
movement of the axle and the effect of these phenomena upon 
steering, pointing out that better geometry is necessary where 
front wheel brakes are called upon to accomplish a large part 
of the braking. 

Clinton Brettell, R. H. Macy & Co., was prepared to tolerate 
the licensing of public brake testing and adjusting stations 
but protested the suggestion that brake mechanics in private 
tepair shops be licensed. He also made a plea for retention 
of the present 20-m.p.h. test speed, stating that it was ex- 
ceedingly difficult to find test routes adjacent to large cities 
where even this speed could be employed with safety in a 
braking test. While agreeing that some sort of uniform code 
was essential, Mr. Joseph M. Prentice, Cadillac Motor Car 
Co., pointed out that such a code would have to be taken 
with certain broad allowances, owing to the fact that the 


change of brake linings might affect results as much as 100 
per cent. 





Practically every session was well attended 
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A. K. Brum- 
baugh, newly 
nominated 
S.A.E. vice- 
president, tells 
P. C. Ritchie, 
of Waukesha, 
about his 9800- 
mile motor 
trip 





Analyzing in detail the shortcomings of present braking 
requirements, particularly relating to the hand brake, J. R. 
Bartholomew, Bendix Brake Co., suggested that the Michigan 
statute, which requires that the hand brake on any vehicle 
or combination vehicle, must be capable of holding the vehicle 
on any hill that it can climb, was worthy of emulation. 

T. C. Smith emphasized the importance ot the hand brake 
as an independent unit on heavy trucks as constituting a means 
whereby the trucks may be returned to the garage safely in 
the event of failure of the foot brake. He particularly em 
phasized this in relation to hydraulic brake systems, stating 
that whereas with a mechanical braking system, the loss of 
one connection will seriously impair the effectiveness of the 
brake in an emergency, the loss of fluid in the hydraulic 
brake renders it entirely inoperative, so that the hand brake 
must be relied upon in this emergency. He also stated it as 
his contention that the cause of most brake failures was 
neglect of adjustment at sufficiently frequent periods. 


Forced Cooling for Brakes 


A. W. Frazer, Auto Starter, Ltd., suggested that the time 
had come when there should be forced cooling of brakes 
just as much as forced cooling of the engine. He could see 
no more reason under present conditions for an emergency 
brake than for an emergency steering gear, steering connect 
ing rods, motor, or what-have-you. 

Stephen Johnson, Jr., Bendix Westinghouse Automotive 
Airbrake Co., presented the results of a great deal of close 
study paralleling that of Mr. Bachman. He stated that his 
test had shown that a factor of 0.5 representing the ratio of 
the retarding force per wheel at the ground, divided by the 
weight on the tires at the ground per wheel is most satis- 
factory, and from this he calculates a rate of deceleration of 
16.1 ft. per sec. per sec., which he believes is not only ample 
for heavy duty vehicles but that to exceed it would be dan- 
gerous under many conditions. He stated that 0.6 is a good 
figure for the adhesion between the tire and the ground, and 
that the braking distribution should be the same as the weight 
distribution between the wheels, front and rear. 

Mr. Johnson advanced as a possible explanation of the fact 
that the rear brake lining wears more rapidly than the front 
brake lining, even when it is known that the front brake 
lining is doing at least an equal share of the work, that the 
front brake lining is much better cooled than is the rear. He 
also emphasized the importance of easy and proper brake 
adjustment, advancing the Westinghouse slack adjuster as 
an example of the desirable type of adjuster. 

T. P. Chase, General Motors Corp., strongly endorsed con- 
nection of the hand control with the regular foot brake, char- 
acterizing the separate drive shaft brake as a “fire-cracker” 
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brake for two reasons: First, because the foot brake unques- 
tionably has greater ability and durability, and second, be- 
cause the service brake, being of more importance, is more apt 
to be kept in good condition. 

N.R.A. opens the way for improvements in the field of 
transportation, said F. C. Horner, General Motors Corp., in 
his talk on “Looking Forward in the Field of Transportation” 
at the Legislation and Regulation Session. “Already bus and 
truck operators have worked out codes,” he said, “and the 
taxicab operators shortly will do the same. If we are wise 
in what we put into those codes, and employer and employee 
honestly cooperate with N.R.A. in putting them into effect, 
we will soon have our house of transportation in order and 
in a stronger position than it has ever yet been.” 


Horner Views Transport Future 


After reviewing briefly the work of the Joint Committee 
of Railroads and Highway Users, and showing pictorially the 
great variety of services to which motor transport is being 
efhciently applied, Mr. Horner called attention to the Trans- 
portation Conference, originated by the Railway Business As- 
sociation. He quoted Dr. Sorrell of Chicago University re- 
garding the purposes of the Conference as follows: 

“It is the purpose of the conference to give consideration 
to a national transportation policy as it relates to every agency 
of transportation in order to determine, in so far as possible, 
the basic principles that should underlie a transportation 
policy for the nation, and the specific changes in legislation 
which are necessary and desirable.” 

Voicing the opinion that it will be the desire of those 
handling the Conference to be fair and impartial, Mr. Horner 
added: ‘Nevertheless, it would be almost too much like 
Heaven on Earth to expect those who get their living from the 
railroads not to cut the cloth to fit the buyer—the railroads; 
we, the highway transportation group, would do likewise had 
we decided to set up the program of all transportation legis- 
lation for the country.” 

Reviewing the result of 1933 legislative activities, Pierre 
Schon, transportation engineer, General Motors Truck Co., 
said that few attempts had been made in any of the 43 legis- 
latures to achieve greater uniformity in size and weight 
restrictions. There is evidence, on the contrary, he pointed 
out, “that a major part of the proposed legislation definitely 
intended to remove highway transport as a competitive factor 
to an older system of transportation. 

“In every State legislature,” he stated, “powerful and well- 
organized lobbies were extremely active in proposing and 
supporting so-called anti-truck bills.” 


Schon Pleads for Uniformity 


Making a strong plea for greater uniformity in State laws, 
Mr. Schon analyzed and compared four separate, important 
motor vehicle codes which have been developed by the Society 
of Automotive Engineers, the American Association of State 
Highway Officials, the National Conference on Street and 
Highway Safety, and the Bureau of Public Roads, respectively. 

Uniformity in State laws can be achieved, he said, either 
by continuing the present tedious method of trying to secure 
sufficient political support in individual legislatures or by 
supporting a movement for regulation of highway transport 
under Federal control. 

Before any results can be expected, however, Mr. Schon 
believes, the recommendations of the four codes mentioned 
must be reconciled into one uniform national code. 


Presenting two radically contrasting lines of development 
in military transport, Major H. A. Nisley and Lieut.-Col. 
Brainerd Taylor opened the International Automotive Engi- 
neering Congress with a Military Session on Monday morn- 
ing. Major Nisley presented a report of the developments of 
ordnance equipment mechanization, which was characterized 
by its originality and independent character. Colonel Taylor 
reflected the efforts of the Quartermaster Corps to develop 
standard types of ordinary transport vehicles, departing as 
little as possible from conventional practice, thereby permitting 
maximum coordination between military and commercial 
transport. 

Major Nisley’s paper was published in the September issue 
of the JourNaL, and in presenting it, the Major acknowledged 
the assistance which had been received by the Ordnance De- 
partment from the S.A.E. Ordnance Advisory Committee. He 
emphasized that the aim in the development of ordnance 
automotive apparatus was the attainment of greater speed, 
lighter weight and better traction. 

In response to questions during discussion, Major Nisley 
explained that the radial air-cooled aviation engine with which 
one type of tank was equipped, was cooled by means of a 
centrifugal blower which consumed about 25 hp. He also 
stated that while the Ordnance Department had no experience 
with the flat or opposed type of engine, it was quite likely that 
when these had been commercially developed to a point of 
availability, they would hold great promise for this type 
of work. 


Nisley Discusses Brake Equipment 


With respect to braking equipment on 75 mm. and other 
gun carriages, Major Nisley stated that no brakes had as yet 
been arranged on these carriages for use while being drawn 
by the tractors, but that despite their enormous weight, the 
brake equipment on the prime movers which draw them, had 





Two generations—past-president B. B. Bachman and 
his son Paul. Mr. Bachman talked on brake design 
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been found adequate and the ram-like effect of the over- 
running of the gun carriage upon sudden stops had so far 
produced no damage on these prime movers. He admitted, 
however, that future developments would no doubt require 
the equipment of these carriages with brakes operable simul- 
taneously and automatically with those of the prime mover. 

Surveying the entire field of transport and communication 
as it affects military operations, Col. Taylor in his paper 
recounted the developments of motor transport in the Army 
so far, and explained why in view of the many difficulties 
experienced during the Great War owing to the lack of 
standardization of motor transport equipment, the present 
directions under which his organization at Camp Holabird is 
completing the program for the development of standard 
military types of trucks, were issued. 

He described completely how the present Quartermaster 
Corps plans, by the incorporation of interchangeable main 
assemblies, met the many different requirements of military 
service involving six different capacities and four different 
arrangements of axles and driving-axles. These requirements 
could be met in a practical manner by the use of a limited 
number of standard unit assemblies, he said, and he also 
emphasized the great benefits to the Army Maintenance Sys- 
tem which this plan promised, in view of the fact that a 
single unit assembly might be adapted to a variety of different 
types of vehicle, and that different makes of the same unit 
assemblies would be universally interchangeable. 


Opinions Differ on Military Trucks 


Discussion showed that representatives of motor truck 
manufacturers were by no means prepared to agree with the 
Colonel’s opinion that military trucks must of necessity be 
assembled trucks in order to meet the War Department’s 
requirements. 

It was stated by A. J. Scaife, White Co., that the procure- 
ment and processing of materials for the building up of unit 
assemblies of a manufactured truck would be effected in less 
time than that of an assembled truck, and that there seemed 
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to him every indication that the manutacturers would be able 
to produce satisfactory vehicles for the Army in less time 
than the assemblers. 

M. C. Horine protested against the continual idealization 
of the 1917 Model Class B Military Truck, stating that it had 
taken so long to develop this vehicle, that, had sole reliance 
been placed upon it, the A.E.F. would have been without 
motor transport until the final stages of the War. It was the 
standard commercial product of motor truck manufacturers, 
he said, upon which the main reliance fell during the War. 
Mr. Horine also stated that the problem of the industrial oper- 
ator was so different from that of the military operator that 
it was by no means a foregone conclusion that the same type 
of vehicle would be equally satisfactory in both fields. He 
particularly emphasized the fact that, whereas in military 
operations cost is a secondary consideration and performance 
a primary consideration, in industrial transport, cost always 
assumes the position of major importance. 


Measuring Military Truck Life 


Finally in respect to the long life of military trucks, cited 
by Col. Taylor, Mr. Horine stated that there was danger of a 
misconception in view of the fact that, while the life of the 
tg17 Army truck, expressed in years, was indeed phenomenal, 
this was explained by the fact that the average annual mileage 
of military trucks was exceptionally low. He stated that the 
proper measure of a motor truck’s life was in miles and not 
in time, and that, in industrial service, these trucks would 
have been worn out long since. 

In respect to the protest which was registered against the 
Colonel’s apparent statement that the military program left 
no room for the truck manufacturer, Col. Taylor explained 
that this was not his intent but that, to the contrary, he 
recognized that the manufacturer would play a large part 
in the production of future military trucks. He stated that 
there was no reason whatever why a manufacturer might not 
produce all of the component parts going into the assembly 
of a standard military truck, provided that the standard of 
interchangeability of main components, the standard of qual 
ity and the standard of performance, laid down by the Army 
were adhered to. 


Crouch and Meyer Are 
Heard at Marine Session 


HOSE who attended the Marine Engine Session saw 

motion pictures of Gar Wood and the Building of Miss 
America X which a few days later was to win the Harms 
worth Trophy Race. 

They heard, too, George Crouch, of Henry B. Nevins, 
Inc., review the history of the design of Gold Cup Racers, 
many in the audience learning for the first time that the true 
name of the Gold Cup is “The Perpetual Trophy for the 
Forty-Foot Class and Under.” And, finally, they listened to 
a thorough technical discussion by T. F. W. Meyer, Federal 
Mogul Corp., of recent developments in high-speed propellers 
tor motor boats. 
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“Keep Minds Flexible, Improve Quality,” 
Engineers Urged at Car Sessions 


By Maurice A. Thorne 


Experimental Engineer, Pierce-Arrow Motor Car Co. 


CONOMIC progress 
definitely based on a 


new order of funda- 
mental engineering thinking 
was the major theme of the 
first two Passenger Car Ses- 
sions at which W. B. Stout, 
L. H. Pomeroy, Georges 
Broulhiet, and C. F. Kettering 
spoke. Their proposals for 
progress were basically iden- 
tical, and served to crystallize 
a general sentiment which so 
obviously showed the maturing effect of the brief period of 
time which has elapsed since engineers were expected over- 
night to end an economic revolution. This new mental ap- 
proach which has been established among engineers continued 
evident throughout consideration of the two splendid technical 
papers presented in the final Passenger Car Session by Mr. 
Broulhiet and Alex Taub. 

W. T. Fishleigh was chairman of the first session, J. M. 
Crawford of the second, and L. P. Kalb of the third. 

The personal illness which prevented Dr. E. C. Elliott, 
President, Purdue University, from attending the Engineering 
Congress to deliver his paper was much regretted. 

Change as a weapon against possible stagnation; more 
emphasis on quality instead of quantity; broad gage forward 
thinking throughout the industry, were suggested as means 
of attaining new goals and of enabling the automotive indus- 


try to lead in bringing about a new order of economic well 
being. 





Maurice A. Thorne 


The industry has led the return to economic stability once, 
and is expected to do so again. This fact was acknowledged 
by various speakers who emphasized the fundamentals of 
progress, which apply not only to the automotive industry 
but to any industrial activity. 


Change Brings Progress 


EPARTING in many respects from the printed version 

of his paper “What the Traveling Public Wants in the 
Future,’ which appeared in the September S.A.E. Journat, 
W. B. Stout reviewed the history of transportation, and pointed 
to new features which future cars must have. 

Citing the stagnation and insidious regulation in which rail 
transportation is immersed today, he emphasized the necessity 
for the automotive industry to accept change in order to avoid 
a similar fate. Mr. Stout credited mass production with being 
the greatest step to date in the progress of civilization, since 


15 


it is a system which permits the creation of superior products 
by workmen of mediocre talent. Machine tools should not be 
feared by labor, he said, as they have demonstrated that they 
multiply jobs. 

“There are greater possibilities now for new automobile 
companies to be organized and come into the business than 
ever before,” he said, “and within a few years I predict many 
new names that have never been heard of in the automobile 
business, and new competition which will be running away 
with a considerable slice of the bacon now being consumed by 
those who consider themselves the permanently established 
manufacturing companies. 

“Conquering this World is still a battle of ingenuity and 
always will be, though it must not be overlooked that it is 
old John Q. Public and his wife and the friends he goes with 
who determine what is going to be purchased—but it must 
not be forgotten that John Q. Public cannot design a new 
vehicle; he does not know what he wants until he sees it. The 
business of the automotive engineer, therefore, is to lead the 
purchasing public along the paths they should go.” 

Mr. Stout also stated that there has been a growing need 
and demand for touring trailers. The features of such a spe- 
cialized vehicle can and should be built into future cars. 

“The time has come,” he continued, “when the assumptions 
on which the motor car business is based must be reshuffled 
to fit the new psychology of business. Higher speed; greater 
comfort; light weight; better vision; easier steering; more ade- 





Early arrivals at the final passenger car session 
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W. T. Stout speaking at the first passenger car session 
while L. H. Pomeroy, the next speaker, and W. T. 
Fishleigh, the chairman, listen in 


quate brakes; large section tires for easy riding; individual 
wheel suspension; and the ultimate acceptance of the air- 
cooled engine must come.” 

Mr. Stout mentioned the success with which the industry 
has used style obsolescence as a means of maintaining produc- 
tion. He urged the greater usefulness of obtaining the same 
end through the adoption of new construction, new design, 
and developments which would be of greater value and satis- 
faction to owners than style change alone. 


Fitting Car Design to Economics 


ANDID criticisms and comparisons were offered by Mr. 

Pomeroy in his paper on “What Is Wrong With Ameri- 
can Cars,” which was published in the September S.A.E. 
JOURNAL. 

In Mr. Pomeroy’s comparison of the 1o-hp. English car 
with the smaller American cars, he emphasized the impor 
tance of the English tax as a factor in automobile design. 

Mr. Pomeroy felt that the fluid flywheel and epicyclic gear 
box as now used in England offered a combination having 
decided advantages. 

“Viewing the American engineering scene from afar off,” 
Mr. Pomeroy concluded, “the general theory of automotive 
development in the U.S.A. does not quite seem to agree with 
the times. The aim in making the automobiles which con- 
stitute possibly go per cent of the total U.S.A. production is 
to give a lot of car for very little money. Such an aim cannot 
but sacrifice essential quality and durability and retard the 
development of chassis technique. There comes a time when 
public taste begins to differentiate between good, better and 
best, and I see no evidence of any recognition of this in 
American practice. It is universally dominated by the dollar. 
Is there a man who is perfectly satisfied with his car and 
would not, if he could, pay more for his individual satis- 
faction? 

“I know many educated Americans who think along ‘cus- 
tom built lines’ so to speak, and I seriously suggest that it 
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would be well worth the while of the large American corpo- 
rations either to set off a department in their own organiza- 
tions to build special cars or to subsidize a few competitors 
in so doing. I say departmentalize or subsidize because | 
know of the many who have fallen by the wayside in trying 
to do what I suggest. Even the specialized car must have the 
backing of large research and engineering departments, to 
say nothing of capital.” 


Pomeroy Discussion 


ISCUSSION of the Pomeroy and Stout papers turned 

largely on economic problems suggested by the authors. 
R. E. Wilson, Standard Oil Company of Indiana, mentioned 
the large amount of trouble which is caused owners through 
slighting of detail and by the “gadgets” which practically 
every car carries. 

L. A. Saunders, Harrison Radiator Corp., mentioned the 
fact that the fluid flywheel must demand increased radiator 
capacity at least in the operating range where maximum slip 
occurs, the effect of slip being similar to the use of a higher 
axle ratio which has a corresponding influence on cooling 
requirements. Mr. Pomeroy stated that this condition does 
exist, but is not of a significant order. Answering other ques- 
tions in connection with the flywheel, he stated that cold tem- 
perature drag would not be of a serious nature in the oper- 
ation of the fluid flywheel if sufficiently Huid oils were used. 

By request Mr. Stout enlarged on his statement that em- 
ployment would be increased and owners would be better 
satished through factory servicing or the exchange of new 
units for used or worn parts. He stated that in some instances 
waste may be economy. That, if factories established some 
basis of exchange or method of providing new units instead 
ot having them conditioned in the field, a better job could be 
done, and while there might appear to be an economic loss in 
such procedure it would be more than offset by increased 
satisfaction. He also mentioned the desirability of building 
automobiles with a limited life, but no one offered any 
answers as to how this could be done. 

Dr. H. C. Dickinson stated that the only thing that costs 
a Nation money is to have men out of work, and that the 
annual cost to the U. S. of each unemployed man was about 
$5000. His remedy for this situation was to find something 
for men to do. The job need not be creative, but must be 
worth while. 

Mr. Pomeroy mentioned that every one seemed to be hyp- 
notized by the idea that “it must cost less.” 


Georges Broulhiet of 
France just before his 
paper on independent 
wheel suspension was 
presented 
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(Quantity Helps to Improve Quality 


EORGES BROULHIET in his “Communication on Be- 

half ot the Society ot Automotive Engineers of France” 
conveyed a most cordial greeting to the American Society of 
Automotive Engineers, and assurances ot cooperation. 

In a philosophical discussion of the working methods and 
evolution of progress he expressed himself as convinced that 
progress is not predestined but a result of endeavor. He stated 
his belief that while the attainments of the past century have 
been amazing, accomplishments which can be expected in the 
future are beyond our ability to visualize and will surpass 
anything that has been done. Quality and quantity are two 
characteristics which will be a part of the evolution. The 
character of quality in any field always leaves enduring marks. 
Quantity alone may bring destruction in the sense of a reces 
sion of progress, but, contrary to the ideas of some econo 
mists, quantity may contribute to the improvement of quality 
in a large measure. Mr. Broulhiet feels that striving tor 
quality should be the chief aim of engineers. It follows that 
science and research also must be primarily concerned with, 
and its facilities dedicated to the purpose of raising the level 
of quality. As Mr. Broulhiet stated the application of this 
need in industry: “The industry of innate strength, sure of 
its future, is that industry which knows in advance, through 
its own researches, the path of progress and which advances 
with assurance along it. It is the one that knows in advance 
the best quality.” 

Describing the French S.A.E., Mr. Broulhiet stated that 
when formed in 1927 it was modeled after our own S.A.E., 
and its aims those of a primarily scientific society. Its chiet 
object is the developing and perfecting of the engineering 
profession; an association founded for the purpose of placing 
the highest order of engineering at the disposal of industry. 
These aims received recognition to a gratifying degree, as 
evidenced by the fact that the Society has attracted to its 
membership university and governmental research Jabora- 
tories, and in 1933 Numerous important manufacturers. 

Cooperating with various agencies the Society has been able 
to assist materially in the work of standardization. Through 
its technical bulletin it conducts a clearing house for essential 
technical information concerning the mechanisms and acces 
sories manufactured by many different concerns. 

In closing, Mr. Broulhiet stated that the French automobile 
industry is being revived and is facing a bright future. 


AS usual, Mr. Kettering gave a new slant on problems of 
immediate interest, and particularly stressed the fact that 
engineering thinking and production methods must change 
with the changing environment and conditions which we face 
today. He pointed out that the beginning of engineering 
occurred when we stopped trying to adapt ourselves to en 
vironment and instead started to change environment. Until 
recently engineers were concerned with the paramount prob- 
lem of producing adequate food, clothing, and shelter. 

In accomplishing this task, the engineer was faced with the 
necessity of organizing systems, reducing cost, saving labor, 
“saving everything,” and naturally was molded into a funda- 
mental economic thinker. The job was done to a point where 
we are now overproduced. If our present situation had not 
occurred it would have shown a great lack of efficiency, and 
would have been a very bad recommendation for the efforts 


ot engineers. 


se 


We deliberately set out to get into this situation, planned 
it. In this new situation I think the engineer has to take an 
entirely different point of view. It seems to me we are at 
this particular point in the road when we must take some 
ot the money we have been spending in special machinery 
and production methods and see if we can put it into an ex 
tension of engineering activities. We have got to be thinking 
of more ways to do things, more different things to do.” 

Mr. Kettering feels that we are in the very kindergarten of 
knowledge of our business, and that “we know too many 
things for sure that are not so.” It must be recognized that 
as science and engineering advances, more thought must be 





B. J. Lemon, Edgar Shay, and Walter C. Keys had front 
row seats to hear the Broulhiet and Taub papers 


given to the situations which may arise in the future. In ar- 
ranging the program for his own research organization he 
stated that he had been satished with the four or five things 
that had been found out in the last seven years, and would be 
satished if in the next seven years they could find out four or 
five things more. It would not matter a great deal, he said, 
even if some of the findings proved that things “that were 
known for sure weren’t so.” As interesting examples of past 
accomplishments, he stated that it had been determined that 
an engine knocks when the gas temperature is 4400 degrees, 
and doesn’t knock when it is 4100 degrees; that a charge that 
was going to knock or detonate is absolutely opaque to ultra 
violet light, and one that isn’t going to detonate is absolutely 
transparent to ultra violet light. The interpretation of these 
findings has not been settled. 

“More thought must be given to the things that are going 
to happen,” he said, “and engineers must decide whether they 
are going to be technical shorthand writers or whether they 
are going to be creators. They have got to think more of 
what the new thing is going to be rather than spend so much 
time on trying to pinch a penny here and a penny there out 
of a process. 

Mr. Kettering said in conclusion: 

“I had a very striking illustration of that one time. I was 
working in one of our divisions and we had gone through 
and analyzed the cost of a piece. We had done a little here 
and there and had it all laid out on the table and this par- 
ticular piece of apparatus was going to save thirty-four cents, 
and it was all laid out, and it was multiplied by a hundred 
thousand, and it looked like a great day’s work, and they said, 
‘We have got to get the price of this article down. We must 
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get itdown. That is a wonderful piece of work.’ And then 
they went in and appropriated three million dollars for adver- 
tising. They didn’t take five minutes to do the latter, you see. 

“It is my impression that if we took half the money spent 
for advertising and put it into the product, we wouldn't need 
so much advertising, and it is my impression if we made more 
changes we would have more progress, but there is one unit 
that has to change, and that is the $10,000 unit in tool making. 
You know, no tool maker can make anything for less than 
$10,000. We have got to spend less money on tools and keep 
more flexible. We must realize that we must come out of this 
depression not having so much of the cold and rigid. 

“The whole progress of the world depends on our ability 
to change and follow the demands and customs of the people, 
and while we are in the situation, we shouldn’t get discour- 
aged, but write down what is wrong with us as a protection 
and, as an individual, write down what is wrong with our 
method of doing things, and let us go in and sell the folks 
on the idea that tomorrow is going to be another day and the 
world isn’t finished, and if we come back for the next Cen- 
tury of Progress Exposition, we will be very, very much sur 
prised at the tremendous amount of new things that will have 
been done.” 

The meeting was closed without discussion. 


R. BROULHIET’S paper on independent springing, 
read by Lee Oldfield at the final Passenger Car Session, 
of which L. P. Kalb was chairman, represents an immense 
amount of study and research, and will serve engineers as an 
invaluable reference work in this art. It is printed in full 
on other pages of this issue. The author mentioned the seri 
ous defects of steering, suspension, and noise which existed in 
cars of relatively recent vintage. These faults have been much 
reduced through the use of devices and designs developed ex- 
perimentally. The ultimate solution of these difficulties, how 
ever, must be accomplished through a fundamental study 
and the application of the theory of resonance. He stated 
that the theory can be applied in correcting the behavior of 
any vibrating unit of a car, and that it has been proven in the 
case of its application in the development of independent 
springing. 
Mr. Broulhiet stressed the importance of the following 
features in connection with independent wheel suspension. 
Oscillation of road wheels must be eliminated; king pins must 
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Hupmobile com- 
pares notes with 
Chrysler just before 
the independent 
wheel suspension 
paper is read 


Tore Frank Watts 


Franzen 


be designed to supply frictional damping to prevent wheel 
shimmy; high efficiency steering gears, preferably in excess of 
g5 per cent, are essential for successful independent suspen- 
sion; parallel displacement of the wheels will prevent road 
wheel movement with consequent shocks on the steering 
wheel; rigid frames are of paramount importance. This re- 
quirement, particularly being stressed in its connection with 
the rigidity of the entire structure, including body and engine. 
Frictionless springs must be used, which probably means the 
disappearance of the conventional leaf springs except as they 
can be modified to eliminate inter-leaf friction; shock ab- 
sorbers must provide control independent of temperature and 
have provision for varying the ratio of rebound and compres- 
sion control to suit the particular job. 

About sixty types of independent suspensions have been 
invented which the author divides into three groups: (1) 
Slipper Type—Lancia and Broulhiet; (2) Transverse Paral- 
lelogram—Sizaire, Peugeot, Mase and Broulhiet; (3) Longi- 
tudinal Parallelogram—Porsche. 

In France independent suspension has been favorably re- 
ceived by the public, and in several cases has brought pros 
perity to companies producing designs of which it was a 
feature. 

Mr. Taub, in his paper on “Resilient Mountings,” reviewed 
the development of such units and outlined the fundamental 
principles involved in their correct design. The paper covered 
the subject in such a comprehensive, complete manner that 
any future incorrect designs must be excused only on the 
basis of engineering expediency. 

Sub-frames for engines were the first type of flexible mount- 
ings. Fabric and, finally, mountings using rubber in tension 
were introduced. As the flexibility of mountings increased, 
Mr. Taub pointed out, it became necessary to stiffen frames 
and overcome various front end movements which resulted. 
At this point a further increase in flexibility of mountings oc- 
curred, and brought the first serious consideration of position 
of mountings, and a more intensive investigation of the source 
of vibrations. 

The development of the six-cylinder engine was among the 
earliest of the attempts to eliminate the vibration due to sec 
ondaries. This was followed by various other developments 
such as the Lancaster bob-weight counterbalance; the torsional 
dampener for crankshafts; the 90 degree V-8 crankshaft; the 
extensive use of counterweights; and finally mountings which 
permitted the engine to swing about or around its polar axis. 

As contributing causes of engine roughness the author 
listed dynamic out-of-balance; combustion roughness; tor- 
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sional roughness; and structural weakness. He stressed the 
importance and desirability of minimizing engine roughness 
to avoid overburdening engine mountings, which would in- 
volve the use of excessively soft rubber of low durability. 

Engine roughness during car operation was divided into 
two ranges: Torque reaction occurring below 20 m.p.h., and 
range roughness above 20 m.p.h. The first type of roughness 
can be reduced by increasing the number of cylinders. 
Range roughness may be modified through increased rigidity 
of parts, correct balance, and reduction of reciprocating forces. 
Rubber mountings must be used to complete the job. 

Position and flexibility of rubber engine mountings are of 
secondary importance. Mountings should be disposed about 
the principal axis of the engine. For smoothness through the 
speed range, mountings should provide high lateral freedom. 

In a unit power plant the longitudinal principal axis will 
intersect the center of gravity of the engine and pass approxi- 
mately through the center of the universal joint. The more 


accurate the location of the mountings about the principal 
axis the lower the resistance to rotation can be for the maxi- 
mum firmness in the mountings. Resistance to rotation about 
this axis is the controlling element for engine sensation absorp- 
tion. The lower the resistance to rotation the greater the oper- 
ating smoothness and reduction in the frequency of torque 
reaction. 

The single point mounting at the front is the most simple 
means of assuring movement required for low speed rocking 
and high speed rotation. Owing to its correct placement no 
compromise in softness need be made. Rear mountings are 
variously placed, but must also have freedom to provide neces- 
sary freedom of movement. 

Summarizing the problem Mr. Taub stated that the ideal 
support would provide universal rotation at the center of 
gravity of the unit power plant. A fair compromise can be 
made to approach this ideal with available types of rubber 
mounting. 


“Cut Fleet Costs, Increase Fuel Economy,’ 
Is Transport-Fuel Sessions Theme 





T. C. Smith 


to obtain maximum service with minimum cost in motor 

truck operations and told how careful predetermination 
of work requirements and operating conditions will insure 
the best possible choice of new vehicles when buying time 
arrives, and fuel economy was discussed from the point of 
view of the truck user, the car designer, the gasoline producer 
and the research scientist at the three sessions developed by 
the Transportation and Maintenance Activity group, the fuel 
papers having been sponsored jointly by this group and the 
Fuels and Lubricants Activity. 

Clinton Brettell, R. H. Macy & Co.’s superintendent of 
garages; Leonard V. Newton, automotive engineer of Byllesby 
Engineering & Maintenance Corp.; and John M. Orr, general 
manager, Equitable Auto Co., comprised the trio which 
treated the purely operating subjects, while the fuel question 
was handled by L. T. White, Cities Service Oil Co.; J. B. 
Macauley, chief engineer, Chrysler Division, Chrysler Corp.; 


eee fleet operators detailed their ideas of how 


By T. C. Smith 


Engineer, Motor Vehicle and Construction Apparatus, 


American Telephone & Telegraph Co. 


Neil MacCoull, director of mechanical research, Texas Co.; 
and Dr. O. C. Bridgeman, Bureau of Standards. Dr. Bridge- 
man’s paper was entitled “Economy Through Fuel Selection” 
and is not yet released for publication. 


Buying New Equipment 
M®&: ORR’S paper on “Predetermined Operating Require- 


ments for Purchasing Equipment” outlined the pre- 
liminary work necessary to permit rational selection or design 
of motor-vehicle equipment for fleet operation. Precedent 
in the size or type of vehicle formerly used should not influ- 
ence the type of new vehicles to be furnished, Mr. Orr said, 
urging, rather, starting with fundamentals and readjusting 
the vehicle to the conditions at the particular time. In the 
matter of work requirements these should be considered: the 
number of men to be carried; types, sizes and weights of 
tools and materials; special features or requirements; and the 


October, 1933 
















A. F. Coleman of Socony-Vacuum checks in at the 
International Automotive Engineering Congress 


body type, size and probable weight. From this information 
the chassis wheel base and gross vehicle weight can be deter 
mined. 

The operating conditions as regards type of territory, loads, 
speeds, road conditions and permanency of use for particular 
work should also be given consideration, Mr. Orr said, as 
they influence the chassis selection. 

The closest possible cooperation and understanding should 
exist between the users of the vehicles and the transportation 
department. The users can supply valuable facts with regard 
to the requirements whereas the transportation department 
should fit the vehicle to the requirements. 

In selecting bodies, Mr. Orr urged that first consideration 
be given to standard equipment which may be available. It 
suitable standard equipment cannot be used to best advantage, 
then design ol special bodies designed to meet the operating 
conditions may be justified. 

In special body design, materials should be selected with a 
view to giving sufficient strength at the lowest weight justih 
able by the cost, according to Mr. Orr. However, a body 
should not be built so strongly or expensively that it will 
necessarily outwear the chassis. 

Where power equipment is used on the vehicle special 
attention to the chassis design to give stability and strength 
to the completed outfit is necessary, he said. Money spent 
along this line not only increases the safety of the unit but 
provides more reliable operations throughout the life of the 
vehicle. 

In all design work a pleasing road appearance for the final 
product should be kept in mind. 


Discussing Mr. Orr’s paper, Walter C. Becker, automotive 
engineer, Chicago Surface Lines, referred to the tangible value 
of pleasing appearance and colors. It was brought out that 
the maximum advertising value is obtained by department 
stores and similar commercial enterprises. Public utility and 
similar types of businesses are interested in good appearance 
and dignity. Pointing to the difficulties involved in getting 
full cooperation of all departments in predetermining work 
requirements he emphasized Mr. Orr’s contention that such 
cooperation is essential to maximum efficiency in choosing 
new vehicles. 

Robert T. Hendrickson, sales manager, Hendrickson Motor 
Truck Co., was quite interested in the adaptation of standard 
chassis to special work. F.C. Horner, General Motors Corp.. 
said that operators are developing the use of trucks for special 
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work requirements toa greater degree and that the untouched 
possibilities ot such future use offer great Opportunities to 
users and manutacturers. He noted particular instances of 
incorrect vehicle applications to particular jobs due to the 
buyer’s incomplete knowledge of his own work requirements 
and the salesmen’s reluctance to differ with buyers who have 
tormed definite conclusions as to the type and capacity ot 
vehicle needed. 

A plea to manufacturers to build to utility requirements 
was made by Edwin C. Wood, Pacific Gas & Electric Co., who 
voiced Opposition to too many gadgets in motor vehicle con 
struction. 


T. L. Preble pointed to the high cost of making changes 


in standard chassis models and to the desirability of making 
Mr. Preble telt that it would 
be a step forward tor each industry to develop standard types 
and capacities of vehicles necessary in its work. 


as tew such ch inges as possible. 


Fitting a standard vehicle to a special job is not usually 
very difficult, said A. J. Scaite, consulting field engineer, White 
Co., who stated also his beliet that there is little need for 
multi-speed transmissions, which in certain instances have 


been proven to be a definite disadvantage. 
Better Service—Less Cost 


M* NEWTON'S idea of economy in motor-vehicle opet 


ation is that the vehicles must do the same amount ot 
work for less money with no impairment of the service ren 
dered. 

The present problem, he pointed out, is to introduce further 
economies without introducing untavorable factors. 

He went on to say that the selection of gasoline 1s impor 
tant in that it should be adapted to the vehicles and class ot 
service and that it should not contain too much sulphur, dirt 
or water. 


E. C. Wood came 


all the way from 
the Pacific Coast 
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F. K. Glynn and A. J. 
Scaife exchange operator 
and manufacturer view- 
points on the transpor- 
tation situation 


In studying the fuel economy of a group of vehicles with a 
fuel analyzer, it was found that 36 per cent had a satisfactory 
air fuel ratio, whereas 60 per cent showed over-rich mixtures 
and 4 per cent lean. The results of this test indicate that the 
fuel air ratio on the speed adjustments can be raised 14 per 
cent on the average and yet maintain a ratio which is well 
within good practice. In making the tests which developed 
this information it was found that 15 to 45 min. for a vehicle 
was required for the test and adjustments. 

Further economies in gasoline can be realized, he believes, 
through the elimination of dragging brakes, replacement of 
piston rings at proper intervals, use of the proper grade of oil, 
keeping the air filters clean, and governing the vehicle to 
reasonable speed limits. 

If the engine is equipped with an oil filter, oil change 
periods may be safely prolonged to possibly every 2500 to 
3000 miles, Mr. Newton thinks. Experience with oil re- 
claimers has been extensive and universally satisfactory so 
that the proper reclaimed oil is considered equal to new oil. 

The overloads ordinarily carried by trucks under 54 tons 
capacity, as reported by the Department of Commerce, average 
about 70 per cent. With such overloading probably not more 
than one-third of the normal tire mileage is secured, Mr. 
Newton said. This has a definite influence on operating costs. 

With regard to maintenance methods Mr. Newton pointed 
out that, during the past five years there has been a decided 
swing toward preventive maintenance. He referred to a 
helpful move in the engine maintenance field made by one 
manufacturer who makes available rebuilt engine assemblies 
at very reasonable prices to the fleet operator. For satisfac- 
tory operation under this method the manufacturer must set 
up rigid inspection safeguards. 

Mr. Newton feels that where more than 10 vehicles are 
operated in a territory, maintenance work should be per- 
formed by outside agencies. In the company-operated repair 
shops when major overhauling is done, additional help may 
be required during certain periods of the year. Where the 
vehicles have been properly maintained from day to day, com- 
plete overhauling or rebuilding is unnecessary. 

Study of the accidents in the fleet, Mr. Newton stated, indi- 
cates that mechanical defects play a minor part. The trouble 


is caused by drivers’ inattention, fast driving, failures to observe 
rules of the road, neglect of common courtesy and defective 
vision. It is also found that a large percentage of the acci- 
dents are caused by a comparatively small percentage of 
drivers. 

In considering the replacement of vehicles, experience indi- 
cates that no formula is applicable, he said. There are too 
many variables and qualifying factors which must be given 
recognition. 

For the fleet operator there seems to be a field for a small 
car somewhat different from any at the present time available, 
Mr. Newton believes. It should have about 109 in. wheel 
base, with a small economical four or six-cylinder engine of 
about 150 cu. in. displacement, and a maximum road speed 
of something like 55 m.p.h. 

The coupe or sedan should weigh not over 2000 |b., prefer- 
ably less, and should be equipped with serviceable upholstery, 
durable seat cushions, shatter-proof glass, etc. All parts of 
this car should be designed for easy service and long life and, 
so far as the fleet operator is concerned, such a unit would 
work distinctly toward the desired goal of greater economy. 


Discussing Mr. Newton’s paper, M. C. Horine, International 
Motor Co., said that there was much in that paper which the 
manufacturer might well take to heart, but called attention 
to the possible deceptiveness of the U. S. Department of 
Commerce figures regarding tire overloading which Mr. New- 
ton had presented. Pointing out that manufacturer’s rated 
capacity 1s recognized universally as very conservative, Mr. 
Horine went on to say that: 

“Consequently, when it is said that 24 ton trucks are over- 
loaded on the average of 93 9/10 per cent, the actual facts 
are that they are loaded just about as the manufacturer ex- 
pected they would be loaded and the tire equipment is 
designed to carry such loads or very nearly such loads.” 


Getting Economical Operation 


HE ideal to be striven for in efficient truck operation is 

minimum cost per unit for safe and dependable operation, 
Mr. Brettell said in his paper on “How Economies in Motor- 
Vehicle Operation Can Be Effected.” Faulty selection of 
equipment is at the root of much operating trouble, Mr. 
srettell said, urging that in the selection of chassis, if an 
error is to be made, it should be on the side of over-capacity 
as this will be found to be the least costly, entailing only a 
slightly higher investment and operating cost. On the other 
hand, particularly with the natural tendency to overload, if 
too light a vehicle is selected, the immediate and certain 
result will be excessive maintenance, and short life with 
continued and increasing road failures. 

For making deliveries, electrics have some advantage in 
the way of economy on short routes, he said, particularly if 
the vehicles are stored within the main building, as permitted 
by insurance, city ordinances, etc. A new type of cheap, 
compact, low-bodied vehicle in this class has recently been 
developed. Traffic congestion or short haul might dictate an 
electric or possibly a heavy duty solid-tired gas truck. 

In transport work, Mr. Brettell thinks the four-wheel unit 
is the most flexible type for general use. The four-wheel 
plus four-wheel trailer adds to load capacity but is rather 
awkward to manipulate. Most of the advantages of this 
latter mentioned type without its disadvantages are found in 
a tractor-semi-trailer unit. However, ample platform space 
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for permanent parking of trailers must be supplied. The type 
of fifth wheel in this class of vehicle is important as regards 
its ability to couple at any angle with considerable variation 
in elevation. 

Another type of transport outfit mentioned by Mr. Brettell 
is the roll-off unit which has the disadvantage of adding 
extra dead weight to be carried on the chassis; there is also a 
high cost for maintenance upon the roll-off bodies when they 
are on the floor of the building, subject to damage from mov- 
ing objects. The outstanding advantage of this type is that 
it can be unloaded from the chassis, in the street, and brought 
to any convenient point in the building for loading or un- 
loading. 

In the selection of the proper chassis Mr. Brettell suggested 
weighing all factors in approximately the following per- 
centages: 


Specifications 50 
Price 20 
Experience with Vendor 15 
Standardization of Fleet 10 
Appearance 5 


In most cases a custom built body will justify the possible 
increased cost because of better adaptability, lower mainte- 
nance cost, possibly lighter weight and better design features. 

Mr. Brettell is very much sold on the self-service plan of 
fleet maintenance with recourse to outside service only where 
concentration or volume is not sufficient to justify self-service. 
In fleet operation generally, with one or two outstanding 
exceptions, the consensus of opinion seems to be along this 
line. 

He recommended neither the unit overhaul method nor the 
inspection method, but rather a combination of the two with 
a leaning toward the inspection method with its advantages 
through preventive maintenance. 


Commenting on Mr. Brettell’s paper, M. C. Horine, Inter- 
national Motor Co., expressed the belief that Mr. Brettell’s 
use of the term “six-wheel vehicle” to describe the tractor and 
trailer type was somewhat misleading, as we have rigid six- 
wheel vehicles as well as the articulative tractor-semi-trailer 
type. 

Mr. Horine questioned as well some of Mr. Brettell’s state- 
ments regarding operating costs and obsolescence, the former 
on the score that they might lead to the assumption that the 
low-priced job was equal in economy to the high grade job; 
and the latter because of his belief that obsolescence has be- 
come less of a factor in cost rather than more, now that 
pneumatic tires and six-cylinder engines have become firmly 
established and now that yearly mileages have increased in 
most lines of transport. 


New Light on Fuel Economy 


R. MacCOULL’S paper on “The Effect of Gasoline 

Volatility on Engine Economy,” reported an extensive 
series of tests which throw much new light upon the subject 
of fuel economy. 

In the last decade contrary to expectations, gasoline end 
points have dropped instead of rising; gasoline antiknock 
properties have been increased; and engine compression ratios 
have climbed in order to take advantage of the changed fuel. 

To develop the facts with regard to gasolines of more modern 
characteristics than those tested a few 


years ago, a series of 
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tests was arranged upon fuels having end points ranging from 
312 to 432 deg. fahr., in modern engines. 

Of such unusual interest were the results of these tests and 
the methods by which they were made that only a full presen- 
tation of Mr. MacCoull’s paper can convey even reasonable 
comprehension of the marked research progress which they 
record. 

Space being available for such a presentation only in some 
later issue, it may suffice to state here that probably one of 
the most important findings from these tests is the serious 
consequences of too much heat in the intake manifold. 

There is, however, a strong temptation to provide excess 
heat because it reduces the warming-up period for a cold en 
gine, Mr. MacCoull said, pointing out that against this should 
be balanced the fact that raising the mixture temperature 100 
deg. fahr. above the minimum required for good distribution 
may produce a power loss of 13 per cent and raise the anti- 
knock requirement about 10 octane units. 

Another point of considerable interest in this work of 
Mr. MacCoull’s was that the power economy or acceleration 
of present-day motor cars are not particularly sensitive to 
changes in fuel volatility over the range covered by these ex- 
periments. It is Mr. MacCoull’s opinion that the design of 
engines must follow the gasoline which the oil companies 
find they can most economically market and, judging from 
the past decade, anything might happen in the next. 


What Price Fuel Economy ? 


N his paper “Fuel Economy from the Design Standpoint,” 

Mr. Macauley pointed out that many excuses are given by 
the manufacturers for the comparatively low fuel economy of 
present day motor vehicles. In attempting to explain the 
matter away the real point of the subject usually is overlooked, 
which is that the average American owner does not want 
economy—or rather that he wants a number of other things 
more than he wants economy and has shown it by his buying 
preference repeatedly. This, however, may not be true in the 
case of fleet operators. The general tendency to charge the 
low miles per gallon against the carburetor is fallacious, Mr. 
Macauley said, as this device today, is a fairly accurate meter- 
ing instrument when properly adjusted. 

In the 4-stroke cycle engine the principal economy factor 
within the designer’s control is the compression ratio and his 
principal concern is to see that the engine cylinder is free 
from local hot spots, which would prevent the use of the 
maximum compression ratio for a given grade of fuel. 

Aside from the normal losses of the Otto cycle conversion, 
Mr. Macauley went on to say, the energy supplied to the en- 
gine is dissipated through four major channels: Wastage, 
engine friction, chassis friction, and air resistance. Wastage 
comes from use of excess fuel in starting and warming up 
the engine; then there is a second source of wastage due to 
an excess of fuel supplied by the carburetor to cover the pro- 
duction variation in intake manifolds; and finally there is 
the operating wastage due to compression leaks and faulty 
ignition. 

With regard to engine friction, at 40 m.p.h. 50 per cent of 
the horsepower developed by the engine is used in overcom- 
ing this loss. The loss is emphasized by the use of too viscous 
an engine oil and also by using rings having excessive wall 
pressure. 

Chassis friction at 40 m.p.h. accounts for about 21 per cent 
of the engine power, Mr. Macauley stated. Larger tires and 


lower pressures improve riding comfort at the expense of 
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gasoline. Dragging brakes eat up fuel as also do improper 
axle and transmission lubricants. 

Air resistance is becoming an important factor of loss, par- 
ticularly at the high road speeds. Where at 40 m.p.h. air 
resistance is in the order of 29 per cent of the indicated en- 
gine output, at 70 m.p.h. it is about 50 per cent. Streamlining 
the chassis and body, of course, is the remedy applicable to 
this situation. 

Gasoline economy can be realized if the operator is will- 
ing to make some sacrifice in performance, according to 


Mr. Macauley. 


Diagnosing Power Losses 


HERE is a general dearth of knowledge regarding the 

efficiency of operation of motor vehicle engines and con- 
siderable economies can be realized through adjustments and 
changes indicated by the particular system of diagnosis devel- 
oped by the Cities Service Oil Co., according to L. T. White 
of that organization. 

In his paper on “Why Waste Fuel Through the Exhaust,” 
based on exhaustive development work and experimentation, 
Mr. White described this diagnosis apparatus and test pro- 
cedure which his company has developed to assist customers 
in obtaining better results from their fuel and pointed out, 
among other things, that inefficient operation is just as likely 
to be due to defective or improperly adjusted electrical equip- 
ment as to carburetor trouble or misadjustment. 

Tests of engines made on this specially-designed Power 
Prover—the small portable device designed by Mr. White’s 
organization to make a fundamental check of an engine— 
show that usually the combustion efficiency is below the 
proper value and often much below. The test procedure from 
this point involves checking the oil viscosity, the pressure seal 
in the cylinder, the electrical sys- 
tem, and the carburetor, in the 
order mentioned. 

Replacement of oil which is too 
thin with fresh oil may improve 
the combustion efficiency from 5 
to 15 per cent as it improves the 
piston seal. 

Spark plugs are tested under air 
pressure, cleaned, and gaps prop- 
erly set. Next the ability of each 
cylinder to hold compression is 
tested by a special device which 
gives this reading without turning 
over the engine. The test is so con- 
ducted that if an air leak is present, 
it can be located in the intake, ex- 
haust or past the piston rings. Also 
tests are made. by a special device 
to locate any weak or fatigued 
valve springs. 

Timing on the vast majority of 
cars encountered is found to be de- 
fective, Mr. White said. On one 
series of 1800 cars checked as to 
timing, only 20 were found to be 
correct. 

The next operation consists of 
carefully timing the motor. In- 
cidental to timing and synchroniz- 
ing, the circuit breaker and dis- 


J. M. Orr was the fea- 

tured speaker at the 

transportation lunch- 
eon meeting 


tributor mechanism are tested. The operation of the automatic 
spark advance is checked by means of a special stroboscope. 

Simple tests are applied to the coil and the condenser. Also, 
the wiring is checked with a neon pencil. 

After changes and adjustments are made, as indicated by 
the foregoing tests, a second determination of the combustion 
efficiency is made. If it is then found that the correct efh- 
ciency has not been obtained, the carburetor is adjusted. The 
indicator needle on the Power Prover serves as a guide during 
the carburetor adjustments at various speeds. 

Mr. White made it clear in diagnosing the functions of the 
engine, that only the minor adjustments are made by his 
people. Any work of a substantial nature which is necessary 
is specifically determined and the correction made under the 
owner's direction at an outside shop. 


Fuel Economy Discussion 


HE fuel economy session at which the MacCouli, 

Macauley, White and Bridgeman papers were presented 
developed some lively discussion during which Harry F. Huf, 
of Atlantic Refining Co., pointed out that the end point in 
fuel has been gradually increasing and voiced the opinion that 
this has come about, not because of desire for better economy 
or better performance, but for other reasons. He expressed 
the belief that manifolding on cars will have to be im- 
proved to realize fully the economies discussed in the papers 
presented. 

Prof. L. C. Lichty, of Yale University, said that we are 
all using engines at too low a load factor for good economy 
and asked why more consideration should not be given to 
the two-speed rear axle. 

Better publicity for fuel economy possibilities among aver- 
age operators was urged by Lee Oldfield, Merz Engineering 
Co. Present publicity, he said, is often misleading and he ex- 
pressed the hope that Mr. Macauley would go further into 
the possibilities of economy through better design. “It is 
evident,” he said, “that all the fundamentals for improving 
economy are not being applied by vehicle manufacturers.” 

George A. Round, Socony-Vacuum Corp., said that he 
finds fleet operators more interested in fuel economy than are 
private owners. He mentioned results of inspection of 1000 
units of which 80 per cent were found to be far below stand- 
ard economy levels. 

Much of the trouble, he said, is in the ignition. Mr. Round 
supported Mr. White’s idea that the ignition should be 
checked first and then the carburetor, adding that troubles 
with carburetors often are due to jet wear. In using various 
gas analyzers, he said, there has been much trouble due to 
poisoning of the elements. 

The fact that some service stations using exhaust gas 
analyzers do not understand their functioning, and conse- 
quently give misleading results in checking engines, was 
brought out by Max M. Roensch, Chrysler Corp. He added, 
however, that this was not true of the Cities Service stations 
which have been able to check accurately experimental cars 
submitted to them. Mr. Roensch thinks that there is some 
doubt as to the accuracy of checking engines under no-load 
conditions and is opposed to changing fixed jets to adjustable 
jets in motor vehicles. With regard to carburetor service, he 
thinks it desirable to have changes and adjustments made by 
authorized carburetor service stations. 

A. H. Packer, Motor Service, suggested that, in addition to 
the instrumentation described by Mr. White, consideration 
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be given to the vacuum gage which is useful in improving 
carburetor settings, etc. 

It was pointed out by J. Howard Pile, Chek-Chart Corp., 
that lighter oils are being used in transmissions and rear 
axles as well as in engines. He suggested that manufacturers 
give more careful attention to the transmission seals, in order 
to retain this oil once it has been applied. 

Approving heartily the movement to spread widely the 


necessary information to Mr. 


improve operating economy, 


be produced IS necessary il body tool costs are to be 


out by N. 


paper “Budgeting of Tools for Automobile Body Construc 
tion” at the Body Session. 


H. Manning, Briggs 


$1000 in 1932,” Mr. Manning said, adding that: “Economical 
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over 1,000,000 body units used on cars selling for less than 
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Macauley expressed the opinion that the average mechanic's 
tune-up of an engine 1s a very unsatisfactory job at the pres 
ent time. 

Mr. White said that his organization has kept data on 
50,000 diagnoses of engines, and that the intormation con 
tained therein is available for car manutacturers or tor the 
Society ot Automotive Engineers. | 


Mr. MacCoull said 


countered 


that no vapor-lock tendency was en 


in the extensive series of tests outlined in his paper. 


Greater Comfort, Lower Costs Stressed 
in Session of Body Group 


By John W. \ otypka 


Chief Engineer, Le 


Baron-Detroit Co. 


passengers were developed al the Same session Dy Dr. A 
Moss, George Washington University. 


“Up to a 
It 


practically 


ago,’ Dr. Moss said among other things, 


ycar 


has been given to air 


>* 


no engineering attention 


iss ' 
conditioning of automobiles,” but the discussion which tol 


lowed his paper indicated clearly that considerable attention 


is going to be given to this very subject in the next few years. 


Answering questions during discussion of his paper, Mr. 
Manning indicated clearly that in his opinion the time has 
come for more or less radical changes in body design. Unsuc 


cesstul models frequently have resulted, he indicated, from 


attempts to revise current designs by using different combina 


tions of old dies and tools. Admitting that public reaction 


to radically new body designs cannot accurately be prede 


termined, Mr. Manning said that some companies simply 


will have to take a certain amount of chance. 


> ] 
Before undertaking any new program tor body tooling, 


Mr. Manning stated in his paper, a decision should be made 


as to the classification into which the particular body design 


talls, which, for lack otf better terms, he described as follows: 


1. Custom quantty up to 25 , 


2. Semi-Custom—dquantity 25, 100 and 200 
\ 


3. Sem! production quantit 200, 500 and 1000 


4. Production 100, 3000, and 12,000 


quantty 


5. Continuous production quantity [2,000 and up. 


“Por h cl 1C: = aaa ll tk | b] 
or each Classinhcation, 1e Sald, it will then De possibi¢ 
to determine just what tool expense will be justified in arriv 
ing at a minimum total unit body and tool cost.” 


Recognizing the difficulties in the way of guessing before 


hand just how many bodies of a given design can be sold, 
Mr. Manning emphasized, nevertheless, the costliness ot 
tailure to make such estimates with some sort of accuracy. 


“Our present system of mass production,” he pointed out, 
‘demands that certain tooling be provided to meet certain 


prices. 
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“The demand for a greater variety of models from a mer- 
chandising standpoint, together with the necessity of meet- 
ing competition with a complete complement of models,” he 
continued, “is also a serious factor. It is customary to provide 
for the main parts of these supplementary models in the 
set-up of standard models, and to rework these parts in the 
most economical manner possible into parts from which such 
models may be made. 

“Such practice often produces a car lacking in appearance, 
dimension or comfort, which at best can be marketed in small 
quantities only. It is questionable, theretore, whether the ad 
ditional money spent in tooling and producing these supple 
mentary models is justifiable, and whether it might not have 
been better to have tooled them up in more simple manner 
tor a design which, trom the standpoint of appearance and 
comtort would have been saleable—subsidized, if you wish, 
trom a price standpoint.” 

A most serious error in the past tew years, Mr. Manning 
said, has been over-estimating requirements and providing for 
a possible demand tar in excess of any reasonable possibilities. 

Throughout discussion of Mr. Manning’s paper, emphasis 
was laid on the need tor development of some means of pro- 
ducing bodies without such great fixed tool cost and on means 
of reducing the cost of tooling itself. Mr. Manning said that 
major reductions in cost have been achieved in recent years, 
citing the use of dies with wood sides faced with steel as an 
example; but he added that nobody yet has been able to find 
a cheap way to produce bodies without tools. 

The flexibility theme came out in the thoughts of many 
of those who participated in the discussion, Roy F. Anderson, 
Auburn Automobile Co., who acted as chairman of the meet 
ing, pointing out, for instance, that tool costs made necessary 
by alterations in construction are higher than those of a fully 
tooled body—and that these later costs may be reduced by 
anticipating changes at the beginning. 

Upholstery material costs, Mr. Anderson pointed out also, 
ire higher relatively than are those of other materials used in 
body construction and suggested the need of research looking 
toward a reduction in such costs. 

Necessity for flexibility was brought out as well by J. C. 
Zeder, Chrysler Corp., who expressed the opinion that: “The 
automobile manufacturer who, in the past, best adjusted his 
policies to changing conditionse was most successful. There 
is every reason to believe that this flexible policy will be even 
more important in the future.” 


Air Conditioning Stressed 


HE most frequently stressed theme developed as a result 
ot Dr. Moss’ paper and the discussion which followed is 
well summarized in a statement by Mr. Zeder that: 

“It 1s conceivable that air conditioning in the form of 
temperature control, humidity control and air flow will be 
adopted in passenger buses and the more expensive passenger 
cars in the distant future.” 

The air conditioning topic was seized upon as a result of 
the idea developed by Dr. Moss in his paper that carbon 
monoxide probably is the most important of the extraneous 
harmful substances in relation to air conditioning and his 
recommendation of an inexpensive investigation, utilizing a 
carbon-monoxide indicator which he displayed in action, as 
one means of developing methods to eliminate this danger. 

Dependability, economy, durability, speed, safety, appear- 
ance and riding comfort were the factors considered by Dr. 





L. H. Manning of Briggs Bedy (right) stirred argu- 

ment with his paper on budgeting body tool costs. 

Body activity v.p. Roy D. Anderson of Auburn (left) 
presided at the session 


Moss in his résumé of progress made in automobile develop- 
ment. Passing then to the problem of the effect of automobile 
riding on the health of passenger and drivers, he discussed 
air conditioning, eye strain and body posture while riding. 

Discussion indicated a belief on the part of some engi- 
neers that air conditioning of passenger car bodies, while not 
likely in the next year or so, might well be conceived as appear- 
ing in stock models sooner than “the distant future’ men- 
tioned by Mr. Zeder. Various possible methods of achieving 
temperature control and air conditioning were argued, after 
F. C. Horner, General Motors Corp., had mentioned the dis 
tinct difference between the two items. 

Dr. H. C. Dickinson, Bureau of Standards, suggested use 
of the heat trom the exhaust gases for cooling by absorption, 
following practice in refrigeration using gas jets as sources 
of energy. 

F. C. Cornell, Electro Devices Co., emphasized the fact that 
effective air conditioning of motor vehicles depends more 
largely on controlling the intake of outside air than on any 
other single factor. 

“There are various ways of heating or cooling the inside 
air, or the air taken in through controlled apertures from 
the outside,” Mr. Cornell pointed out. “Perhaps the simplest 
immediate means,” he continued, “is to have dual coils in the 
present heater units—one set of coils carrying the warm water 
from the cylinder jackets with a fan ejecting air through 
these coils for winter heating; and an adjacent but entirely 
separate set of coils carrying a refrigerant for summer cooling 
by means of a fan draft over the comp'ete coil housing. 
Each of these coils has fins for dissipating more rapidly each 
sort of air current.” 

Commenting on the whole problem of riding comfort, 
R. J. Waterbury, Chevrolet Motor Co., pointed out that a 
major problem in air conditioning is to keep dust out and 
still maintain sufficient ventilation. He also spoke of noise 
as an element in increasing driver fatigue, stating that noise 
has increased with average driving speeds and pointing to its 
elimination as an important problem for solution by the body 
engineer. 
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EVIVAL of road racing got a 
hand from Howard Gandelot, 
Stewart-Warner experimental engi- 
neer, who thinks that contests like the 
Elgin race will have a beneficial effect 
on study of brake design. Some other 
engineers thought that the Elgin af- 
fair probably was a more severe test 
of brakes than of engines; that a driv- 
er with excellent brakes and a medi- 
ocre engine, in other words, would 
stand a better chance to win most 
road races than one with mediocre 
brakes and an excellent engine. 


"s 


ILL STOUT let slip during his 
talk at a passenger car session 
some of the specifications of the new 
rail car of radical design which is just 
being completed in his laboratories. 
It is 60 ft. long, he said, about 1o ft. 
wide and about 1o ft. high—and 
weighs 5400 lb. without windows! 
Attempts to pry loose further data 
for publication met with smiling re- 
fusal, but our keyhole-listening de- 
partment informs us that he will be 
ready to tell all in another month or 


two. 


A the beginning of the Century 
of Progress now being celebrated 
it was pretty certain that when a man 
made a quick reach for his hip pocket 
his hand would reappear pronto ac- 
companied by a menacing six shoot- 
er. In the years A. P. (After Prohibi- 
tion), hip reaching usually resulted 
in appearance of an often-equally 
potent flask. Nowadays it’s hard to 
tell what’s coming out of a fellow’s 
hip pocket. 

As we approached C. W. Spicer in 
the engineering display room to tell 
him that our candid camera man had 
just been photographing him, the 
chairman of the Society’s finance com 
mittee made a rapid gesture to his hip 
pocket, saying: “Wish I had known 
that, I might have shot back!” Then 
just as we started to run he unleashed 
a most interesting little Kodak which 
fitted into a pouch no bigger than a 
depression-ridden pocket book. 
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Chronicle and Comment 


By 


Norman G. Shidle 


Talking with Mr. Spicer we learned 
of many other S.A.E. members who 
are much interested in amateur pho 
tography—which made us think it 
might be a good idea for the S.A.E. 
JOURNAL to run a Candid Camera 
Contest between now and the end of 
the Sections’ year next June, with the 
various Sections’ meetings and outings 
as the grounds for the contest and 
members in formal poses as the 
subjects. 

If anybody thinks this is a good 
idea, we'd like to hear from him. 


“s 


PIG doings at the Transportation 

luncheon, just before Pittsburgh 
J. M. Orr talked about predetermined 
operating requirements for purchas- 
ing equipment! 

All was peace and quiet, when sud- 
denly half of the speaker's table slid 
out from under the eager mouths of 
Fred Horner, Robert Hendrickson, 
and Fred Faulkner. Then for a mo- 
ment all was pieces and riot. 

As an eye witness, however, we can 
authoritatively deny the rumor circu- 
lated later that the collapse was due 
to centralized pressure developed 
when all three of the gentlemen 
jumped for the cake plate to see who 
could get that big slice first. 

- 

NSTRUMENTATION in automo 

tive experimental work has cov 
ered a wide range, but Dr. F. A. Moss 
mentioned a new one at the Body 
Session—The Experimental Rat. 

He suggests the use of rats in 
studying the effects of drafts in mo 
tor car bodies. Two or more cars of 
the same make, he suggests, but with 
different ventilating systems, could 
be equipped with cages for contain- 
ing about 25 experimental rats. These 
cages could be balanced at about the 
same space in each car—about where 
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the head of the passenger on the front 
seat would be. Then, in driving the 
car under various conditions, the rat 
could be exposed to the draft pro 
duced. At the end of the experi- 
mental trip, physiological tests could 
be made on the rat, and tests again 
made after 24-hr. and 48-hr. periods 


had elapsed. 


\LPH TEETOR appeared at the 
meeting tollowing a_ three- 
weeks’ vacation during which he cut 
himself off from business and engi 
neering matters more completely than 
at any tume in many years—which is 
probably one reason why he looked 
so well and was so delighted to get 
back to technical problems. 


- 


K. BRUMBAUGH was another 

* prominent member who came 
to the meeting just following a re- 
treshing vacation away from his regu 
lar routine. In 47 days he covered 
g800 miles with his family in a car 
and trailer, visiting a majority of the 
States and—this is a secret—making 
the whole trip for $680. 
! 


And he lost 41 lb. in the process 


= 


AST president W. Guy Wall 

found that he had come to two 
conventions instead of to the single 
one which he had planned to attend. 
Arriving at the S.A.E. International 
Automotive Engineering Congress, 
he found a national meeting of Delta 
Tau Delta, his college fraternity, tak 
ing place on the same floor of the 
Palmer House. All of which doubt- 
less took his memory back to some 
dark night on the campus of M.I.T., 
from which he was graduated in 1896. 


s 


“| the candle had been invented 
after the electric light,” wise- 
cracked L. H. Pomeroy, “it would 
have been hailed as one of the out 
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standing scientific achievements of the 
age. It would have been pointed out 
that here we had a self-contained 
light, capable of being moved about at 
will and very economical to replace.” 


HORTLY after the Congress 
closed, C. F. Kettering sailed for 
Europe where he represented the So- 
ciety at the Shipping, Engineering 
and Machinery Exhibition held in 


this session was attended by four past 
presidents of the Society—C. F. Ket- 
tering, E. P. Warner, J. H. Hunt and 
David Beecroft. 








Then, too, our British visitor enliv- London, Sept. 7 to Sept. 23. He va 
L ened the discussion about gear-shift planned also to visit the Paris auto- R. F. A. MOSS, riding comfort 
, ing, which inevitably arose in discus- mobile show. expert, made his first appear- 
sion of his paper, by the statement a ance at the meeting carrying a deadly 
that: - looking square box which turned out 
“T agree that Americans cannot be HE first Aircraft Session did not to have a merciful function despite its 
: made to shift gears. The only way I record a large attendance but it bomb-like contours. The box con- 
can think of that this might be ac- equalled or exceeded any other dur- tained a recently developed instru- 
t complished would be to prohibit it ing the Congress in number of dis- ment for measuring the carbon mon- 
altogether. tinguished engineers present. oxide content of the atmosphere in a 
. “Prohibition, experience teaches, Presided over by Councilor George given area and is being used by Dr. 
‘ might have marked effects —one W. Lewis and addressed by Guggen- Moss in his experiments with ventila- 
| might even say staggering effects!” heim medal winner, J. C. Hunsaker, tion of motor cars. 
t 
™~ . 
S.A.E. Nominees for 1934 
: OLLOWING are the names of those who Vice-Presidents 
ic . 
have been nominated as officers and mem- A jreraft _.T. P. Wright 
. bers of the Council for 1934: General Manager, Curtiss Aero- 
d \ plane & Motor Co. 
——— - > « Ms S . y ° 
ir President ....Delmar G. Roos Aircraft-Engine Robert Insley 
1e Chief Engineer, Studebaker Corp. Research Engineer, United Aircraft 
‘ & Transport Corp 
l . . ° 
5 Treasurer David Beecroft Diesel-Enc; H. D. Hill 
Manager, New York Office, Bendix tate el png . : 
Aviation Corp. Vice-President and General Man- 
ager, Hill Diesel Engine Co. 
Fuelsand Lubricants A. L. Clayden 
” : 
7" Councilors Research Engineer, Sun Oil Co. 
a rs 
xs Term of 1934-1935 Motor-Truck and 
! Motorcoach A. K. Brumbaugh 
le : : ~- 
4 J. M. Crawford enn Engineer, White 
ee . af . % NWOto 40. 
al Chief Engineer, Chevrolet Motor Co. A : ; 
‘ os Passenger-Car F. F. Kishline 
SS, ; , -—_ . 
J. B. Fisher ’ Assistant Chief Engineer, Graham- 
Ita Chief Engineer, Waukesha Motor Co. Paige Motors Corp. 
ik- . . 7 
he J. F. Winchester Passenger-Car-Body John W. Votypka 
bt- Coordinator and Supervisor of Motor Chief Engineer, Le Baron-Detroit 
Equipment, Standard Oil Co. of N. J. Co. 
ne ‘. ¥ 
7 Production W. H. McCoy 
Ke © ‘ . . . fig 4 2 7 
06. Members of the 1934 Council will include also Manager, Experimental Production 
ia See : % : “age : ae : Machine Shop, General Motors 
W. T. Fishleigh, Consulting Engineer; G. W. Lewis, Corp. 
area of ——— Research, ee eee Transportation and 
visory ommittee or Aeronautics; anc o Wve all, Maintenance L. V. Newton 
ted Consulting Engineer, who were elected at the be- é: = 
iors 7 aa Automotive Engineer, Byllesby 
ise- ginning of 1933 for a two-year term; and as Past Engineering & Management 
uld Presidents, A. J. Scaife and H. C. Dickinson. Corp. 
ut 
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By Dr. George W. Lewis 


Director of Aeronautical Research, 


National Advisory Committee for Aeronautics 


HE Aircraft Engine Sessions were international in 

scope, papers being presented by Dr. Kurt Schnaufler, 

of the D.V.L., Berlin, Germany, A. H. R. Fedden, of 
the Bristol Aeroplane Co., Ltd., Bristol, England, F. L. Pres 
cott, U. S. Army Air Corps, and by R. F. Gagg and E. V. 
Farrar, Wright Aeronautical Corp. Arthur Nutt, Wright 
Aeronautical Corp., reported progress of the C.F.R. aviation 
gasoline detonation committee. 

The papers in general all pointed to the fact that improve- 
ment is desirable in the present-day aircraft engine, especially 
along the line of increasing the horsepower output without in 
creasing the size or weight of the engine. The most important 
factors discussed were increasing the boost pressure, the com 
pression ratio and engine rotative speed, improving the cool 
ing of air-cooled engines, and development of fuels having 
good antiknock qualities at high operating cylinder tem 
perature. 

Mr. Fedden presented a complete review of all of the im 
portant factors governing the expected improvement in air 
craft engine design within the next ten to fifteen years. One 
of the factors discussed was air-cooled vs. water-cooled engines. 
Mr. Fedden pointed out that 60 per cent ol Royal Air Force 
standard equipment is now powered with air-cooled engines 
of the radial type and that all commercial type airplanes in 
Great Britain use air-cooled engines. It was his opinion that 
future development would show an even larger percentage of 
equipment powered with air-cooled engines. 

Discussing poppet vs. sleeve valves, Mr. Fedden disclosed 
the fact that the Bristol company for the past six years has 
been developing for the British Air Ministry a 9-cylinder, 
radial, single-sleeve valve, air-cooled engine. This engine has 
now passed the 100-hour official type test and orders have been 
placed by the British Air Ministry for eight engines. Al 
though the author was not in a position to disclose technical 
details of this engine, he stated that the 100-hour test was 
carried out without any maintenance or adjustment and with 
out removing the spark plugs from the engine; also that the 
engine showed a lower fuel and oil consumption than has ever 
been achieved on a corresponding poppet valve engine. 

Conditions of engine operation abroad are different from 
the conditions in the United States, Mr. Fedden pointed out, 
in that in England all radial air-cooled engines are geared 
and equipped with wooden propellers and that the conditions 
applying are more severe than those required in the United 
States. Since the air velocity in climb is the factor which 
determines the satisfactory cooling of a given cylinder design, 
wind tunnel tests of complete engines are made at an air 
speed of 50 to 55 m.p.h. Unless the engine will cool at this 
low air speed, it is not considered a satisfactory installation. 

For these reasons, experience in England has shown that the 
use of cowling, both of the Townend ring type and the 
N.A.C.A. type, has not been nearly so satisfactory as the 


application of these types in the United States. It was brought 
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More Horsepower Without Weight Increase 


out in the discussion of the paper that the design of the fuse 
lage is an important factor in the success of the cowling, espe 
cially of the N.A.C.A. type, and that this tact is not tully 
appreciated abroad. 

Mr. Fedden is of the opinion that the final solution ot the 
problem of air-cooled engines would be complete enclosure of 
the engine with a suitable cowling and the installation ot a 
suitable centrifugal tan. He referred particularly to the re 
cently published wind tunnel tests undertaken at Farnborough 
by McKinnen Wood, in which the cooling ot this type of 
air-cooled engine was investigated, using small models. 

The author stressed in particular the fuel problem and 
pointed out that only recently had England become “fuel con 
scious.” He praised the initiative of the Materiel Division of 
the U. S. Army Air Corps in studying this problem and in 
preparing specifications for suitable fuels tor operating at a 
high compression ratio. He hoped that an international 
standard method for rating gasoline for aircratt engines a 
cording to their antiknock value would be adopted. 

Although the problem of the direct injection gasoline engine 
is considered in this country to be of major importance, Mr. 
Fedden dismissed it with the comment that the advantages 
of improved fuel distribution, and the elimination ot ice tor 
mation in carburetors, accruing trom the use of fuel injection 
could be obtained by some other suitable method. He was 
ot the opinion that if we had been brought up to consider 
direct gas injection as standard equipment we should hail the 
carburetor as a simple solution. 

In regard to the problems ot compression-ignition engines, 
Mr. Fedden stated that the Bristol company had developed a 
g-cylinder radial air-cooled compression-ignition engine ha\ 
ing the same displacement as the “Pegasus.” This engine has 
completed its 200-hour bench test and has been assigned to 
Westland by the British Air Ministry for flight tests. In the 
development of this compression-ignition engine, a maximum 
allowable cylinder pressure of 850 |b. per sq. in. was adhered 
to. The fuel consumption of this engine has the remarkably 
low figure of 0.360 |b. per b.hp-hr., which can be obtained 
constantly at cruising power. At normal power the fuel con 
sumption increases to 0.390 lb. per b.hp-hr. 

The flight tests have shown that the power at altitude with 
the compression ignition engine falls off much more slowly 
than for the gasoline engine. Mr. Fedden believed that the 
compression-ignition engine would show an advantage in 
gross weight on a flight of 4 hours’ duration when the cruis 
ing range is considered at an altitude of approximately 10,000 
ft. It was the opinion of the author that the aircratt com 
pression-ignition engine of the tuture would operate on the 
2-stroke cycle. 

The expected controversy between proponents of poppet 
valve and sleeve valve engines did not materialize because the 
paper on the sleeve valve engine was not reported. Had thi 
paper been reported, the ideal chairman for the meeting would 
have been H. M. Crane, who has previously attended several 
“wakes” of the poppet-valve engines. As Mr. Crane has 
stated in the past, “The trouble is that the poppet-valve engine 
won't stay dead.’ 






Goal Set at Aircraft Engine Sessions 


HE work reported by Ford L. Prescott on high output 

poppet-valve single-cylinder engines was undertaken by 
the Materiel Division, of the U.S. Army Air Corps, to deter- 
mine the limitation of poppet exhaust valves under ideal con- 
ditions. The preliminary test conducted on an altered air- 
cooled cylinder fitted with a water jacket around the cylinder 
barrel indicated promising results. Based on these preliminary 
tests, a water-cooled test engine was constructed for the con- 
tinuation of the investigation. Mr. Prescott stated that it had 
been possible at a speed of 1800 r.p.m. to develop a brake 
mean effective pressure of 579 lb. per sq. in. The horsepower 
developed was 154.7 b.hp. and the corresponding fuel con- 
sumption was 0.506 lb. per b.hp-hr. The boost pressure neces- 
sary to attain this performance was 75.8 in. of mercury. Indi- 
cator cards taken by means of the sampling valve type in- 
dicator developed by the Materiel Division were an important 
contribution. These indicator cards showed a maximum cyl- 
inder pressure of 1500 |b. per sq. in. 


N excellent paper was given on the research work of the 
D.V.L. (The German Institute for Aeronautical Re- 
search), to determine the flame velocity occurring in spark- 
ignition engines. Presented by Dr. Kurt Schnauffer under 
whose direction the research was conducted, the paper in- 
cluded a brief review of the various methods which have 
been used by investigators throughout the world in the study 
of flame propagation. The method used by Dr. Schnauffer 
was entirely new, and the research has contributed new knowl- 
edge to this important problem. 

Briefly, the new method depends on the physical property 
of a flame to ionize air gaps, and hence to make them con- 
ductors of electrical current. For the measurement of flame 
velocities in combustion chambers an ionization gap was in- 
serted, which contains 2 electrodes. The time that the flame 
reaches the electrodes can be recorded by the deflection of the 
recording beam of an oscillograph or any other inertia-free 
apparatus. 

Motion picture films, which showed very completely the 
apparatus used and the results obtained, were much appre- 
ciated by the audience. One of the important problems which 
had been studied with the equipment was the measurement 
of the flame velocity during detonation of an engine. The 


Hamilton Foley read a 
paper about hollow steel 
propellers 





Councilor George W. Lewis 
(left) presided at the first 
aircraft session at which J. 
C. Hunsaker (right) talked 
of airships for commercial 
purposes 


flame speeds recorded under this condition were from 265 
to 300 meters per sec. These values may be compared to 
hitherto published values of 2,000 or more meters per sec. 
The results show that the speed of the flame propagation lies 
well below the speed of sound. 


HE paper presented by R. F. Gagg and E. V. Farrar en- 

titled “Altitude Performance of Aircraft Engine Equipped 
with Supercharger,” should be of particular interest to those 
engineers having to estimate performance of the modern 
supercharged aircraft engine at altitudes from sea level to 
22,000 ft. The authors have indicated empirical relationships 
which give results having a precision of +3 per cent. 

The empirical relationships established by the authors from 
the large amount of performance data available on modern 
aircraft engines are as follows: 

1. The variation of brake horsepower with altitude is a 
straight line relation when plotted against atmospheric density 
ratio ¢/e9 and falls to 47 per cent of the sea level value at 
20,000 ft. 

2. The variation of manifold pressure with altitude is a 
straight line relation when plotted against atmospheric density 
ratio ¢/g9 and falls to approximateiy 47 per cent of the sea 
level value at 20,000 ft. 

3. A manifold pressure curve with reduced carburetor air 
inlet pressure and sea level exhaust may be run and extrapo- 
lated to sea level density to obtain a hypothetical full throttle 
sea level manifold pressure. 

4. The brake horsepower at sea level with the above hypo- 
thetical manifold pressure may be obtained from an extrapo- 
lation of the curve of brake horsepower at sea level versus 
manifold pressure and the brake horsepower at any altitude 
determined from the equation presented. 

During the session, Arthur Nutt, chairman of the C.F.R. 
aviation gasoline detonation committee, gave a brief report 
of the progress which is being made by this committee in 
correlating the octane-number determination of aviation fuels 
as given on the C.F.R. engine with various types of multi- 
cylinder aircraft engines. Two of the six reference fuels, 
which are to be tested by a group of aircraft engine manu- 
facturers, have been shipped already to the engine laboratory 
of Pratt & Whitney Co. and Curtiss Wright Airplane Co. 


October, 1933 
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Two past presidents on their way 
to an aircraft session. E. P. 
Warner (left) presided at one air- 
craft session. C. F. Kettering 
(right) took the Congress by storm 
when he talked on the engineer’s 
place in the economic picture at 
a passenger car session 


Technical Excitement at Aircraft Sessions 
Equals That of Flying Field Crowds 


By E. P. Warner 


Editor, 


T has not been much the fashion in the last few years for 
aeronautical engineers to attend air races. They have 
grown weary of watching the competitions of airplanes, 

but those who failed to visit Chicago at the time of the Inter- 
national races of the first four days of September missed some 
very striking technical papers and some very illuminating 
discussion. The attendance in the S.A.E. Aircraft Sessions 
was less than that at the grandstand at Curtiss-Reynolds Field, 
20 miles to the north, but any one with a real affection for 
the study of aeronautical science could get quite as much ex- 
citement out of the Society’s sessions in the Palmer House as 
could be drawn from the astounding evolutions of the aerial 
acrobats at the flying field. 

The start of the Gordon Bennett balloon race was among 
the competitive features of the week-end. Not for a number 
of years has there been a national S.A.E. Meeting in conjunc- 
tien with a balloon contest, and the lighter-than-air faction 
rated the special honor of having an airship paper in the lead- 
ing place on the Society’s program. Dr. J. C. Hunsaker, vice- 
president of the Goodyear Zeppelin Corp. and newly-appointed 
head of the Department of Mechanical Engineering at Massa- 
chusetts Institute of Technology, pled the cause of the airship 
in commerce. 

He reviewed the history since the day exactly 150 years 
ago when the Montgolfier Brothers launched into the air the 
first paper bag filled with heated air, and he answered at 
length the critics of the airship record. For the loss of the 
Akron, reviewing the conclusions of the Naval Board of in- 
vestigation and the Congressional Committee of Inquiry, he 
found an explanation in errors of judgment and in that “we 
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The difficulties 
that arise in handling airships in close quarters in emergen- 


have gone too fast in training personnel.” 


cies, and that may have been largely responsible for the loss 
of the Akron, suggested to Dr. Hunsaker the possibility that 
bow rudders might be used on airships as on submarines. 
With elevators in the stern the initial effect of putting the ele- 
vator up is to force the stern down and so actually to throw 
the ship into the ground at a very low altitude. Bow elevators 
would be more direct and positive in their action, though 
they would decrease the natural stability of the ship, and 
stabilizing equipment in the stern would still be necessary. 

From the economic point of view, the commercial airship 
of course has great advantages over the steamship in speed 
and over the airplane in possible range. It should be possible 
to operate trans-Atlantic airships at a ton-mile cost of between 
25 and 50 cents. A rigid airship on which the commercial 
calculations were based would have a range of 4000 miles and 
a speed of 75 m.p.h., and carry 80 passengers at only one- 
third over the present first-class liner fares. Finally, having 
completed these figures and stood off to regard them with a 
critical air, Dr. Hunsaker concluded that the engineering 
development and the exploitation periods of airship history 
were completed, and that we were now ready to enter upon 
a period of actual commercial utilization. 

Carl B. Fritsche, for ten years the protagonist of the metal- 
clad airship, contributed more economic analysis during the 
discussion. Devoting himself chiefly to destroying the claims 
of the airplane enthusiast that airplanes could be used in long- 
distance services, he examined a theoretical flying boat and 
concluded that it would have practically no payload capacity 
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on a trans-Atlantic flight, even by way of Bermuda and the 
Azores, and that a flying boat having a performance equal to 
that of an airship would be less efficient than an airship in 
every respect. The present writer, very conscious of having 
promised to prepare a report of the session for the JouRNAL 
and of the desirability of providing a controversy to make the 
report a lively one, took issue with Mr. Fritsche in behalf of 
the airplane. He objected that the flying boat with a per- 
formance equal to that of the airship was a purely theoretical 
craft, which, as Mr. Fritsche himself had conceded, never had 
been and never would be built. He quite agreed with the 
general argument that the airship is characteristically a long 
range craft and has a range far exceeding that of any air- 
plane, but believed that the trans-Atlantic flight was not neces- 
sarily beyond the reach of airplanes and that in fact it might 
be covered by regular flying-boat service within the next four 
or five years. He wanted to see the two types of aircraft 
cooperating, but he was unwilling to admit that the trans- 
Atlantic service must be resigned to the airship alone. Dr. 
Hunsaker, replying to the discussion, said that the trans- 
Atlantic trip was a long one, at best, and experience seemed 
to show that, quite aside from the exceptional economies that 
the airship appears to allow in handling mail and freight, 
there would be a demand for luxurious and spacious passenger 
accommodations on a scale that the airplane scarcely per- 
mitted. The traditions of trans-Atlantic crossings demanded 
that a passenger overeat prodigiously, so in planning airship 
operation it seemed necessary to plan for a magnificently 
equipped galley and for lots of space to move around in for 
exercise. It remained to be seen whether or not either the 
airplane or the airship could get along without those acces- 
sories on trans-oceanic flights. 


Making Steel Propeller Blades 


HE meeting was brought up to date on the status of the 
hollow steel propeller by Hamilton Foley, of the Pitts- 
burgh Screw & Bolt Corp. 

Summarizing the general methods of manufacture of the 
Dicks type of steel blade, Mr. Foley gave special attention to 
recent developments in the method of testing for flaws. The 
magnaflux technique, observing the concentration of mag- 
netic powder sprinkled over the surface of the blade and sub- 
jected to a magnetic field, is now regularly employed and an 
elaborate body of rules has been developed for the interpreta- 
tion of the behavior of the powder. So reliable are the results 
when the interpretation is correct that the Bureau of Standards 
has made categorical declarations that “the magnaflux method, 
properly applied, will unfailingly reveal any serious defect in 
a blade.” Cracks in the material and imperfections in the 
weld are shown with equal certainty. 

In response to questions from the floor, Mr. Foley amplified 
the paper with special reference to service experience and cost. 
The magnaflux test method is now used, he said, at each 
stage in the manufacture of a blade, and in that way the 
rejections of blades have been cut to zero, since a defect re- 
vealed in the course of manufacture can be cured by reweld- 
ing the blade before the final heat treatment. The use of the 
magnaflux method requires no extraordinary skill of the 
operator, but it does call for excellent eyesight. The total 
time taken in testing a propeller blade is about 20 min. No 
etching is now necessary, and after the magnaflux testing 
equipment has once been purchased the subsequent costs of 
inspection are exceedingly low. Earl D. Ward, of American 


Airways, contributed to the discussion a telegram expressing 
the hope that magnaflux testing could be used to detect de- 
terioration of blades in service and so to increase their possible 
life without danger of breaking in flight. Mr. Foley recom- 
mended that testing in the field should be repeated after 
about every 300 hrs. of service. Experience did not yet permit 
of laying down a general rule on the life of blades, but he was 
hopeful of a long life, for the chromium-plated steel blade 
would not nick or scratch and therefore needed no reworking 
or polishing. The blades are now made in diameters up 
to. 59 i. 


Airfoils and Flutter 


HE second aircraft session offered good solid food for 

airplane designers and students of aerodynamic structural 
theory, but the going was a little heavy for the casually inter- 
ested, except when pictures were being shown. Eastman N. 
Jacobs, of the National Advisory Committee for Aeronautics, 
talked of wing sections for airplanes both in theoretical and 
practical terms. He summarized the basic theory, and then 
interpreted it in terms of the actual flow around the wing 
with the help of some very remarkable movies taken in the 
smoke tunnel of the N.A.C.A. The pictures showed not only 
the natural flow of air around the wing, but also the effect 
of slots and other auxiliary lift-control devices and the way 
in which the flow changes as it develops from a standing 
start and as the boundary layer and the vortex pattern grow 
and stabilize. Mr. Jacobs also reviewed the most essential 
results of the N.A.C.A.’s elaborate series of systematic tests on 
airfoils progressively varied, in one dimension or character- 
istic af a time, from a standard geometrical form. He ac- 
knowledged the existence of a point of view that would hold 
the difference among airfoils negligible in practice, or that 
would declare them all alike on the theory that profile drag 
is so comparatively small as to be a negligible factor in deter- 
mining performance. Mr. Jacobs remarked that that might 
be perfectly true for a comparatively crude airplane where the 
parasite resistances were so large as to blanket the profile drag 
into relative insignificance, but he coupled the acknowledg- 
ment with the sagacious observation that “The kind of think- 
ing that leads to that kind of statement (about the negligibil- 
ity of profile drag) also leads to the design of that kind of 
airplane.” 





Four S.A.E. presidents, present and past, who didn’t 
know it was being taken. H. C. Dickinson, H. L. 
Horning, John H. Hunt and Col. H. W. Alden 
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Discussing the paper, Ralph H. Upson suggested that the 
form of the median camber of an airfoil should be taken as a 
secondary factor, since it had no structural effect and did not 
need to be fixed in the early stages of an airplane design. 

Prof. K. D. Wood, of Cornell University, was a_ little 
skeptical of the author’s assumption that results in the full 
scale tunnel at Langley Field could be taken as full-scale re 
sults in very fact. He wanted to know how much turbulence 
there was in the full-scale tunnel, and suggested the possi 
bility that there might still be need tor as much as 10 per 
cent correction to cover its effect. He thought it would still 
be of interest to perform experiments in which a model air 
plane was moved through still air, as ship models are tested 
in a towing basin. 

Mr. Silverstein, of the N.A.C.A., suggested a need for more 
data on the change of profile drag with changing values of 
Reynolds Number. He thought we could expect still further 
reductions in profile drag beyond a Reynolds Number of 
3,000,000, the range to which the dense-air tunnel and the 
full-scale tunnel at Langley Field operate. W. L. LePage, 
autogiro specialist, was anxious about the effect of slight ir 
regularities on the surface of the wing, and particularly about 
such ridges as run along the ribs of an autogiro rotor. He 
was afraid they might increase the profile drag, which is of 
great importance in autogiro practice. 

R. J. Woods, of the engineering staff of Consolidated Air- 
craft, was somewhat disheartened at past conflicts between 
results in the wind tunnel and those in flight, and particu 
larly anxious to know where data could be secured that would 
apply on the behavior of wings during dives at from 400 to 
500 m.p.h. 

Mr. Jacobs agreed with Mr. Upson’s contention that thick- 
ness should be considered the primary variable in wing com 
parisons. He did not consider that the N.A.C.A. had by any 
means exhausted the field of systematic testing of air foils 
and thought that it should be carried a good deal further, 
especially with reference to the location of the maximum 
ordinate of the upper surface. Opinion on that point is still 
fixed very largely in terms of work done in Great Britain 
more than twenty years ago, when wind-tunnel resources 
were of the most modest order. He did not believe that Pro- 
fessor Woods need fear any inaccuracy in the full-scale tunnel 
due to turbulence, as direct comparison between tests of a 
complete airplane in the tunnel and tests of the same plane in 
flight indicated a very high degree of accuracy. In the course 
of further investigation, the plan was to work over a wide 
range of Reynolds Numbers with several selected airfoils of 
various forms, so covering Mr. Silverstein’s point, and also to 
make some runs in a high-speed tunnel to determine com 
pressibility effects, which began to be important at the speeds 
in which Mr. Woods was interested. 

At the same session the structural group got in its innings 
in a paper by J. A. Roché, of Wright Field, on the control of 
flutter by design. The paper has already been published in 
the September S.A.E. Journat and need not be summarized 
here, except to recall that the principal conclusion was that 
control surfaces should be dynamically balanced with respect 
to their tendency to rotate about their hinges when the struc- 
ture to which they were attached was being rotated about its 
own natural axis of flexure or torsion. Dynamic balance 
appears from Mr. Roché’s experience much more important 
than static balance, which has for a number of years been 
considered the panacea for control-surface-flutter trouble. 


There was no extended discussion of the Roché paper, but 
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there were requests for further details. Replying to Mr. 
Upson, the author of the paper thought that most cases of 
wing collapse on high-speed planes started from aileron flutter 
due to bad dynamic balance of the ailerons. Replying to the 
present writer he expressed a secure conviction that control 
surface vibration would never be a serious problem if the 
structure on which the surtace were mounted was pertectly 
rigid, and that it was only necessary to worry about the com 
bined vibrations of the control member and the supposedly 
rigid structure. Not enough information had been secured 
as yet to say whether or not the natural damping of vibration 
of the structure was an important element, or whether or not 
there would be an important difference between different types 
of structures in that respect. It seemed possible that damping 
might be a factor, though probably one of secondary impor 
tance. Mr. Roché considered it fortunate that it was possible 
to substitute dynamic for static balancing on the control sur 
faces, as weight for static balance must sometimes be so large 
as to affect the spinning properties of the airplane badly, and 
might also increase the dead weight enough to reduce the 
load seriously. In a pursuit plane, for example, he had found 
that the total weight necessary for static balancing of all con 
trols was 60 lb. 


Maintaining Transport Planes 


Ae air transport session brought out a great array of sub 
stitutes, for the chairman of the meeting and the authors 
of the two papers all failed to make their appearance. Charles 
H. Colvin, founder of the Pioneer Instrument Company, was 
pressed into service as chairman, and P. G. Johnson’s paper 
on United Airlines’ experience was read by Mr. Johnson’s 
assistant, Hainer Hinshaw, and Jack Frye’s paper on T.W.A. 
by Herbert V. Thaden, of the enginering department of that 
system, the Transcontinental and Western Air, Inc. 

Mr. Johnson summarized the recent history of air transport 
with special reference to the tendency toward higher speeds, 
the introduction of all-metal structures, and the improvement 
of navigation methods. Pointing out that the average pay- 
ment to the airlines for carrying air mail had been reduced 
from $1.09 per mile flown in 1929 to 55 cents per mile flown 
at the beginning of the present year, he foresaw an alarming 
check to progress in the necessity of making economies detri 
mental to performance and even to safety if the process of 
cutting air mail payments was to be continued at too rapid 
a rate. 

Mr. Frye, vice-president in charge of operations of T.W.A., 
wrote of details of maintenance, emphasizing the importance 
otf items which hardly had a place in the aeronautical world 
a few years ago, such as electrical systems and storage bat 
teries. The paper included a report on the way in which the 
life of flying equipment had been lengthened. There are 
planes in service now which have had nearly, if not quite, 
10,000 hrs. of flying. Spark plugs are now overhauled each 
25 hrs. for a total life of several hundred hours of operation. 
The first problem of maintenance is to render it as far as 
possible unnecessary, and great savings have been made in 
instrument maintenance, for example, by the use of shock- 
absorbing mountings. 

Mr. Frye recommended that overhaul and maintenance be 
kept entirely separate, the former being subject to standard 
ization which makes it almost a factory process, while the 
latter must be sufficiently flexible in its organization to meet 


emergencies as they arise. Both in overhaul and in day-to 
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J. C. Hunsaker Gets 1933 Guggenheim Award 





Major E. E. Aldrin 


participate in the medal award ceremonies. Seated next 
extreme right is Dean 


OMMANDER Jerome Clarke Hunsaker, vice- 

president of the Goodyear Zeppelin Corp. 
and recently appointed head of mechanical en- 
gineering, Massachusetts Institute of Technology. 
was presented the Daniel Guggenheim Medal at 
the S.A.E. Century of Progress dinner. 


Assisting in the presentation were Dean A. A. 
Potter, of Purdue University, president of the 
American Society of Mechanical Engineers; Rear- 
Admiral E. S. Land, Bureau of Construction and 
Repair, U. S. Navy, who recounted Commander 
Hunsaker’s many achievements in the field of 
aerodynamics and aircraft design, and Maj. E. E. 
Aldrin, aviation manager, Standard Oil Co. of 
New Jersey. Major Aldrin, who is chairman of 
the Daniel Guggenheim Medal Board of Award, 
handed the medal to Commander Hunsaker and 
quoted the citation for this award, “for contribu- 
tions to the science of aerodynamics, to the science 
and art of aircraft design, and to the practical 
construction and commercial utilization of rigid 
airships.” 


(standing left), representing the Guggenheim medal award committee, 
Hunsaker (standing right). Dr. H. C. Dickinson, S.A.E. 
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congratulates Dr. 
president, introduced the eminent guests who were to 


ge 
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to Dr. Dickinson is Rear-Admiral E. S. Land, and at the 
A. A. Potter of Purdue. 


Graduating from the U. S. Naval Academy in 
1908, Hunsaker carried on advance studies at M.1.T. 
where in 1912 he was awarded the degree of 
master of science and in 1916 the degree of doctor 
of science for his thesis on the dynamical stability 
of airplanes. 


During the war Hunsaker was in charge of the 
Navy's aircraft program and he designed the NC 
flying boats, one of which, the NC4, made the first 
trans-Atlantic flight in the summer of 1919. He 
also designed the first American anti-submarine 
patrol airships and the first Zeppelin-type airship, 
the Shenandoah, to be built in this country. 


Commander Hunsaker, among his many other 
achievements, is responsible for the present airway 
system of wire and radio weather service used by 
commercial aviation. More recently he has been 
concerned with the construction of the airships 
Akron and Macon. At present he also is serving 
on the staff of Gen. Hugh Johnson’s National Re- 
covery Administration in Washington. He has 
been a member of the Society since 1927. 





day maintenance work, the object now is to keep the plane 
in the air as many hours per day as possible. To reduce the 
amount of spare equipment needed in maintaining a service 
has become an objective of paramount economic importance. 
Mr. Thaden, speaking for Mr. Frye, believed that in the very 
near future it should be possible to count upon a plane flying 
12 hrs. a day on the average. 

Discussion on the transport papers again took the simple 
question-and-answer form. Mr. Thaden admitted that pro- 
peller troubles had been a serious matter at one time, but 
found the situation much improved now if the propellers 
are properly inspected and maintained. It is the practice on 





his line to retire all blades automatically after 3000 hrs. of 
operation, he stated. 

In writing maintenance specifications for new airplanes, 
particular stress is being laid on easy engine removal and on 
easy accessibility to storage batteries, which has been a very 
bad point on many ships. The reduction of icing dangers had 
played a large part in the planning of new equipment, and 
Mr. Thaden thought the biplane utterly impossible for future 
use because of icing of struts and wires. Ice had also made 
trouble on radio masts, and as the use of a mast cuts the 
speed by 7 m.p.h. the old trailing wire antenna was being 
revived and would probably become standard practice. 
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Aeronautical Progress in Foreign Lands 


HE Sunday evening session was international in scope, 

and had originally been planned to include papers on the 
development of aviation in each of five countries, each paper 
to be presented by a citizen of the country concerned. A 
variety of unforeseen difficulties had brought cablegrams of 
regret instead of manuscripts in several cases, so the evening 
was finally given over to contributions from Japan and France 
and to a general review by the present writer of the apparent 
direction of aeronautical evolution in the world outside ‘the 
United States. 

A paper on aeronautical research in Japan brought to the 
session names and facts much less familiar to Western audi- 
ences than they deserve to be. Prepared by Dr. K. Wada, 
director of the Tokio Aeronautical Research Institute, the 
paper was read in his behalf by Mr. Sugimoto, just arrived 
from the Orient with the manuscript. Dr. Wada briefly re- 
viewed the history of the Research Institute under the direc- 
tion of those famous leaders of Japanese scientific progress, 
Dr. Tanakadate and Baron Shiba, and then explained the 


present scope and classification of its work. Nine divisions 
cover investigations into applied aerodynamics, physics, air- 
craft materials and structures, chemistry, aeronautical psy 
chology and physiology, aero-engines, instruments, aircraft 
structural test and full scale work, and metallurgy. The 
members of the Institute staff are given the broadest possible 
discretion in selecting their subjects for research and in prose 
cuting them, and pure science is given quite as high a rating 
as are those investigations, the results of which may be 
directly applicable to design. 

It is impossible here to give even a satisfactory summary of 
the immense list of research projects which Mr. Sugimoto 
described to the session as being now in progress. The Jap 
anese work in high-speed motion picture photography is 
famous, pictures having been taken in some cases up to 
60,000 exposures per second. The work done in theoretical 
aerodynamics and in the development of the analogy between 
aerodynamics and electro-magnetism is also notable. To take a 
single department, the aero-engine work of the Institute now 
includes the use of the high-speed moving picture as an instru 
ment of research, the development of improved high speed 


Bendix Trophy for 1933 to Col. Roscoe Turner 





Herbert Sharlock, in behalf of Vincent Bendix, presents the gold trophy to Col. Turner, while Mr. Bendix, Amy 
Johnson Mollison and Henry G. Weaver look on from their places at the speakers’ table of the 5.A.E. Century 
of Progress dinner. 


HE first-prize Bendix Trophy, awarded an- 

nually to the winner of the transcontinental 
free-for-all speed dash event in the National Air 
Races, was presented to the winner for 1933, Col. 
Roscoe Turner, at the S.A.E. Century of Progress 
dinner. 


The beautiful gold trophy and a third-prize 
bronze Bendix Trophy won in 1932 were presented 
to Colonel Turner by Herbert L. Sharlock, director 
of publicity, Bendix Aviation Corp. Mr. Sharlock 
also presented the 1932 first-prize gold Bendix 
Trophy to Jimmie Haizlip, and two second-prize 





silver Bendix Trophies for 1932 and 1933 to Jimmie 


R. Wedell. 


The Bendix Trophy Race, instituted in 1931 by 
Vincent Bendix, president, Bendix Aviation Corp.., 
and past president of the S.A.E., is open to any 
type of plane and engine, and is governed by 
general rules and regulations of the National Aero- 
nautic Association. 


In 1931, the year the Bendix Trophy was first 
placed in competition, it was won by James H. 
Doolittle. 
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indicators, the development of an improved flowmeter, and 
the study and analysis of the flow through throttle valves. 
The department of full scale testing has been working on the 
landing stresses on seaplane floats, on the photographic investi- 
gation of flight maneuvers, and on vibration of structures. 
Several wind tunnels make it possible to carry on vigorously 
a wide range of investigation in applied aerodynamics. 


Safety Stressed 


The French paper was contributed by M. Caquot, director- 
general of the technical work of the French Air Ministry, who 
is well known in the United States for his standing as a civil 
engineer and also for his development during the late war of 
the type of kite balloon which became the standard of the 
Allied Armies. M.Caquot’s paper dwelt upon the paramount 
importance of safety in aviation and upon the special efforts 
that are being made in France to promote it, with the result 
that the accident rate on French airlines has been reduced by 
almost 80 per cent from 1928 to 1932. Special studies of sta- 
bility and control have played a large part in this improve- 
ment and it is now standard practice in France to test models 
of all new designs in wind tunnels, the models being so 
mounted that they are free to pivot about all axes and their 
altitude of equilibrium being determined for various control 
settings and with various forces externally imposed. 

Safety also owes much, as does performance, to the im- 
provement of raw materials and to their increased reliability. 
The French government has given special attention to fatigue 
testing and to impact testing, both on metals and on wood. 
A fatigue-test machine has been developed which takes 30 
specimens at once. That and other new equipment is being 
used in developing light alloys, and particularly the mag- 
nesium alloys in which the French government is much in- 
terested, though as yet they cannot be considered to have the 
constancy and reliability of the more familiar aluminum alloy 
group. Alloy steels have also been much studied, and there 
too the emphasis has been on fatigue and impact testing 
rather than on the ordinary static tests. 

An especially striking development in metallurgy, which 
aroused the keenest interest in the course of informal discus- 
sion after the presentation of the paper, is the system devel- 
oped by M. Mahoux, of the Lorraine Co., for carrying out 


heat treatments at moderate temperatures with high-frequency 
currents. 


Protection Against Fire 


Considerations of safety often determine the selection of 
one material rather than another, and the desire to cut the 
fire hazard has made it standard French practice to use cellu- 
lose acetate dopes for airplane fabric in place of the more 
inflammable cellulose nitrate type. The same interest in fire 
prevention has directed a special attention to the improvement 
of fire walls, the development of back-fire screens, and the 
invention of automatic fire-extinguishing apparatus and other 
like accessories. 

The French tendency as reported by M. Caquot is toward 
a greater homogeneity of structure, and in particular toward 
the use of a box truss in wings in place of two completely 
independent spars. Riveting, the paper declared, is tending 
to give way to spot welding, or better yet to continuous seam 
welding. 


The discussion of engines concerned itself more with gen- 


E. D. Herrick has 

just become  vice- 

president of Johnson 

Bronze Co. after 

many years as chief 

engineer of Lycom- 
ing 





eral tendencies than with particular designs. Air and water 
cooling are both being carried on together, and the cooling 
troubles of air-cooled engines have been reduced by the 
greatly increased speeds of modern aircraft. Much progress 
has been made with superchargers, and there have been notable 
reductions in typical fuel consumption and in engine weight. 
Engine tests have been made progressively more severe until 
now they have a total duration of from 100 to 150 hr., much 
of it at full throttle. Diesel types are the subject of special 
investigation, and the Clerget nine-cylinder radial Diesel, de- 
veloping 300 hp. on a weight of about 660 lb., is particularly 
successful. It has much in common with the well known 
Packard Diesel, but there are some notable points of dissimi- 
larity, particularly in the use of two valves per cylinder and 
in the control mechanism. 


Aspect Ratio of Wings Increased 


Leading characteristics of recent French airplane designs 
are the increase of aspect ratio of the wings and the reduction 
of interferences between the parts of the structure. Both tend 
to high performance. High aspect ratio of course occasions 
certain structural problems, and special study has been made 
of causes of flutter, apparently following lines quite similar 
to those followed by the California Institute of Technology in 
developing the filletting of wings to eliminate irregularities of 
air flow. Retractable landing gears are beginning to make 
some progress, and a recent example was shown in one of 
M. Caquot’s numerous slides. Controllable pitch propellers 
are also growing in importance, and no less than six types 
are now under development. 

M. Caquot concluded his paper, which was presented in 
the absence of the author by the present writer, by summariz- 
ing the remarkable progress that has been made on compasses 
and other navigating instruments and upon aircraft radio and 
aerial photography. “In summary,” he concluded, “French 
activity in aeronautical matters is particularly concerned with 
the construction of safe and reliable equipment of high effi- 
ciency, and with the development of the necessary specialized 
methods of laboratory tests and the necessary research to pro- 
mote such construction.” The discussion of the foreign papers 
was limited to brief and gratified remark, by Mr. Thaden and 
others, upon the debt that the Society and particularly the 
audience at that session owed to the contributors who had 


been good enough to prepare manuscripts for presentation 
so far from home. 


October, 1933 





ZERO LASH 
TT Wren | ee. 


~WILCOX-RICH CORP. SPICER MFG, CORP. 


Technical Interest High i 


™ HE men in the booths at 

the S.A.E. Engineering 
Display talked my language. I 
have never seen an exhibit of 
this kind which impressed me 
so favorably and from which I 
was able to get so much practi- 
cal information without being 
subjected to embarrassing sales 
pressure.” 


That statement, made by the 
chief engineer of one of our 
largest passenger car com- 
panies, summarizes fairly the 
reaction of most $.A.E. mem- 
bers to the Engineering Display 
which was held at the Palmer 
House in connection with the 
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ipA.E. Engineering Display 


S.A.E. International Automo- 
tive Engineering Congress in 


Chicago. 


Exhibitors as well as visitors 
found satisfaction in the Dis- 
play as a meeting place for in- 
formal engineering discussion cee ens ‘ 
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Portions of the various 
booths, shown in accompany- 
ing photographs, convey some 
idea of the care and attention 
with which the various exhibits 
were developed and indicate 
clearly the reason for the thor- 
oughgoing success of the entire 
Display program. 
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Accountants Scored, Design Challenged 
in Sessions of Production Men 


By V. P. Rumely 





Fred W. Cederleaf, production activity 
v.p., told how to build quieter gears 


HE broadest and the most detailed problems facing 

manufacturing men formed the basis of the two ses- 

sions sponsored by the Production Activity group, three 
papers and spirited discussion comprising the well-rounded 
program. 

In one session, the manufacturing men had their fling at 
accounting policies, particularly as related to machine tool 
replacement funds, and at the other, where the production 
angles of obtaining quieter gears were discussed, the gear 
designers were asked to bear at least as much of the future 
burden as the manufacturing department. 

A French proverb states that “The absent are always 
wrong.” In the relations between the manufacturing and 
the accounting groups, it is probable that, in most cases, the 
production man is absent when depreciation and other policies 
are decided upon. At this meeting accountants were con- 
spicuous by their absence. 

Joseph Geschelin’s paper read at the first production session 
and published in the September S.A.E. JourNna, covered 
practically all pertinent phases of a complete depreciation 
and replacement policy. While there may be some objection 
to the established formula suggested and to several other 
points, the paper constitutes a definite step forward and will 
promote a better understanding between the management, 
the accounting and the manufacturing divisions. Each com 
pany may vary the rates and the application of the formula 
to suit their particular requirements. 
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One thought arising in the discussion of Mr. Geschelin’s 
paper was that if the immediate obstacles are too great to 
surmount, it at least might be possible to consider a separate 
accounting method for the manufacturing group which would 
allow for a more fair depreciation rate and also that a re- 
placement program might be established. 

In the automotive industry, model changes and engineering 
revisions and corrections are so drastic as to make it hazardous 
to invest in special purpose machinery that requires many 
years to write off. Careful consideration must therefore be 
given before investing in that type of equipment; otherwise 
heavy write-offs will constantly increase the burden of manu- 
facture. In calculating savings effected by new equipment, it 
is vital that the figures be based upon actual production for 
a period such as one year. 

F. E. Moskovics, who presided at the opening production 
session, referred to the practice of some companies bolstering 
up their financial statements by carrying the machinery ac- 
count at inflated figures far above the actual value. Because 
of the high book value, the factory man encounters resistance 
to replacing such equipment when worn out, making it all 
but impossible to offset by purchasing new equipment. 

In advocating a sane and safe depreciation rate, Mr. 
Geschelin referred to one of the large automobile company’s 
financial statement for the last quarter showing a profit of 
$7,000,000. This was effected after this company had taken 
a large amount of two-year old equipment out of its new plant 
and purchased an immense amount to replace it this year. 

Mr. Moskovics referred to the more recent experiences of 
banks with bankrupt companies where the machinery ac 
count frequently was found to be highly inflated and where 
need for a sane depreciation policy was evident. Bankers in 
general will scrutinize financial statements more carefully in 
the future, he said, going on to point out that objections to 
the establishment of a trust fund for replacement were based 
largely upon the assumption that this money would have to 
be removed bodily and kept in a vault for the replacement 
purpose only. Such a practice is not necessary. 

F. W. Cederleaf, Olds Motor Works, stated that the replace 
ment policy might have to be moderated during times ot 
stress. KR. S. Drummond, National Broach & Machine Co., 
suggested that replacement, even though moderated, should 
continue just the same as advertising does during times of 
stress. He believes both equally important. 

Serious exception was taken by Max Sklovsky to the entry 
of factory men into accounting details, which most automo- 
tive production men consider desirable if improvements in 
methods are to be had. Mr. Sklovsky suggested that equip- 
ment depreciation be based on machinery grouped as 5, 10 
and 20 year life, varying according to type and nature of the 
work. Regarding the industry’s short-lived machinery, Mr. 
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Sklovsky says, “It is 
hoped the Bureau of 
Internal Revenue will 
take cognizance of the 
destruction for income 
tax purposes.” 

Hearty endorsement 
ot any plan to secure 
a better understanding 
between management, 
accounting and _pro- 
duction groups was 
voiced by another dis- 
cusser. ‘ 

Budgeting for re- 
placements works 
successfully at R. H. 
Macy & Co., according 
to Clinton Brettell, who also finds it possible to work in close 


V. P. Rumely 


harmony with the accounting divisions. 

Stock market quotations and impressions should not be 
allowed to influence a depreciation program, according to 
}. E. Padgett, Spicer Mfg. Co., who figuratively believes in 
“taking the bull by the horns” and disposing of write-offs as 
fast as justified by usefulness of equipment. Mr. Padgett 
prefers good judgment to a formula for machinery replace 
ment, and does not approve of including the overhead in the 
W. & S. formula. New equipment, he contended, should pay 
for itself in a year; he contended also that price is a great 
factor in buying decisions, a thought to which considerable 
opposition developed. 

“Boards of Directors, particularly in large corporations, have 

overlooked the profit possibilities of a sound policy of ma- 
chine-tool replacement” according to J. E. Andress, who en- 
dorses the separate replacement fund plan, especially for the 
automotive industry with its high obsolescence rate. 
“It will be necessary to revise accounting practices to ex- 
press more adequately the new conditions affected by com- 
petition, quality, excess capacity, etc.,’ according to W. H. 
Rastall, Chief, Machinery & Agricultural Implements Divi- 
sion, Bureau of Foreign & Domestic Commerce. A sane 
policy of equipment replacement made possible through set- 
ting up reserves, he said, would materially reduce our unem- 
ployment waves. 


Can Quieter Gears Be Built? 
m HEN quieter gears are demanded how will we make 
them?” Answering his question which was the title 
of his paper at the second Production Session, F. W. Ceder- 
leaf, Olds Motor Works, suggested that engineers design the 
necessary quietness into the transmission rather than expect 
the solution by reducing present fine limits of 0.0001 or 
0.0002 IN. 

Mr. Cederleaf’s paper showed results secured by the advanced 
and more costly art of precision grinding as compared to a 
corrective burnishing and lapping process. He would favor 
grinding accuracy were it not so costly. To secure the very 
fine degree of quietness demanded for the insulated and 
rubber-mounted car of today has become a herculean task 
that challenges solution with existing manufacturing equip- 
ment, inspection devices, steel and engineering designs. 

Using a perfect transmission, Mr. Cederleaf said, opposite 
results were secured when installed in two different makes 


of cars, thereby emphasizing the importance of resonance 
and acoustical characteristics for each make of car. 

H. D. Tanner, Pratt & Whitney Co., discussing Mr. Ceder- 
leaf’s paper, voiced a belief that, better grinding accuracy and 
lower cost are in view and, while conceding a higher final cost 
for grinding as compared to lapping, said the improved 
quality would justify an increase in car price. The variable 
results secured from ground gears should not be charged to 
gear inaccuracy, he said, as other factors of case and assembly 
variations and resonance are of great import. 

The improvement obtained by securing very accurate as- 
semblies throughout was stressed by John Wood, Olds Motor 
Works, but, he added, the transmission is as yet not abso- 
lutely quiet and he believes it a problem for the engineers to 
improve materially and radically over existing designs, not 
overlooking the importance of mountings and case resonance. 

S. O. White, Warner Gear Co., said the acoustics of some 
cars will make a good transmission noisy. To produce the 
good transmission his company has through research de- 
veloped the need for a more uniform and denser steel. 

J. E. Padgett believes a standard for oil temperature im- 
portant when making comparative tests, a belief with which 
Mr. Cederleaf agreed. 

W. H. McCoy, General Motors Corp., suggested an earlier 
determination of the quality of a batch of gears before per- 
mitting many to accumulate and risk scrapping. 

I. W. Sprink, Logan Gear Co., related experiences with 
gears jumping out of first speed which was corrected by more 
thorough heating or soaking before quenching. The insuf- 
ficient or unequal heating caused a distortion of the flange 
end. He favored locating on spline tops instead of from hole, 
thereby improving accuracy. Another manufacturer corrected 
this trouble by counter boring or removing the splines directly 
below the fork groove. 

One production man said that there is a serious need for 
more accurate measuring devices, especially some that check 
the gear in the direction of its action instead of the conven- 
tional crosswise method. 

Regarding acoustics, he said, “We think a transmission 
studied and designed to offer the greatest possible resistance 
to the transmission of noise would greatly lighten the gear 
producer’s burden.” Then he suggested that experiments be 


Arthur Boor of 
Willys - Overland 
meets Ray Buck- 
endale of Timken 
on his way to the 
elevator 





October, 1933 



















































ae ee Te Be oe ee 
ge ea ~~ — 
ae t 


ey 


ce eae 


Sey 


7S 


jae gaa ttc <i 


Sat ltteer ks 








Fred A. Cornell 
(right), Buffalo See- 
tion chairman, talks 
automobile body air 
conditioning with M. 
x Thorne (left), 
past chairman of that 
section, between 
courses at the Cen- 
tury of Progress 
Dinner 


made with toughened instead of hardened gears and that 
some be mated with a nonferrous metal gear to eliminate 
present errors caused by the heat treating operation. 

P. L. Tenney, Olds Motor Works, while conceding excel 
lent accuracy by the shop today, pointed out the periodical 
variations that creep in and suggested that the shop fortify 
present standards and nail repetitive accuracy “to the mast.” 
“We must improve the design,” he said, “to permit the gears 
to be operated under more favorable conditions, improving 
mounting rigidity, bearing clearance standards, resonance and 
other contributing elements.” 

He favors the more expensive grinding method only in 
cases where the unsymmetrical design adversely affects the 
volumetric change of the gear and would rather redesign same 
to permit of using the lapping method. 

“Overall uniformity,” R. S$. Drummond says, “is appreciated 
by far too few manufacturers.” He recommended improve 
ments in hardening and a study of acoustics. 


New Broaching Applications 


ROACHING seems as old as the hills; nevertheless, C. E. 
Bleicher, Chrysler Corp., in his paper on this subject 
told of new applications upon external surfaces that are so 
impressive as to make the art appear in its infancy. Its 
simplicity and economy in comparison to the more expensive, 
complicated and noisy milling method prompts the question 
“Why did we not do this in the industry—years ago?” 


F. Sergardi of Reo seems 
to be on his way to some 


place 
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Mr. Bleicher spoke of the rapidly expanding use of surface 
broaching in preference to the customary milling operations, 
which are usually roughing and finishing. Broaching accom 
plishes a finished part in one operation and the inherent 
design permits of a definite amount of metal to be removed 
by each cutting edge as compared to a variable amount in 
rough milling. It has almost an unlimited field, he said, and 
is tavored by decidedly lower tool and machinery cost. Mr. 
Bleicher tavors the more recent types of continuous machines 
where either the broach or work is moved by means of a 
chain-type conveyor, automatically clamping and locating the 
work, and releasing same after finishing. As for accuracy, 
Mr. Bleicher reports excellent results. 

Applications to date have been upon small parts, he said, 
but told of plans being made to broaden the use shortly. He 
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predicted broaching of such large items as cylinder heads and 
blocks and that the possibilities are broad, perhaps eventually 
supplanting most milling operations of today. 

The mechanical executive of one large automotive plant 
highly endorses external broaching and predicts greater use 
for it in the industry, while another executive said that broach 
design permits tar better cooling of teeth than milling and 
expects broader application when the lower cost is better 
appreciated. Good progress in broaching gear sprockets was 
reported during the discussion. 

Mr. Bleicher would not advise the method for accurate 
geal teeth. He stated that lubricants for surface broaching are 
practically identical to those for internal. 

In making various machineability tests, an important manu 
tacturer said that he had found broaching more reliable than 
other established methods. 

A. R. Fors, Continental Motors Corp., favors broaching 
where possible, as it gives a satisfactory finish in operation and 
is quiet when compared with the usual noise of milling 
machines in the factory. Mr. Padgett sees nothing but good 
tor external broaching. 
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Research Results Dominant at Sessions 
of Fuels and Lubricants Group 


By Ferdinand Jehle 


Research Engineer, White Motor Co. 


collection of useful 


VALUABLE information on oil 
consumption was obtained when the discussers of the 
many ideas projected by four important papers at the 

Oil Consumption Session adhered to the policy of calling a 
spade a spade, as suggested by Session Chairman H. L. Horn 
ing, president and general manager, Waukesha Motor. Co. 
The papers covered studies of oil consumption as affected by 
cylinders, pistons, and rings; an analysis of engine friction, 


and a description of test apparatus for measuring oil con- 
sumption. 


Much discussion at the Lubricants Session centered on an 


extreme pressure lubricant testing machine which is said to 
give results sufhciently close to service performance to be of 
much value. Operators troubled by oil sludging showed a 
keen interest in the final paper of the session which described 
an oxidation test for determining sludging of oils. 

A comprehensive study of the causes of that part of the 
engine oil consumption due to oil passing the pistons, and of 
the remedies for correcting this in service was made by D. D. 
Robertson, Wilkening Mfg. Co., in a paper entitled “Hydrau 
lic Action in Piston Ring Design.” While Mr. Robertson 
mentioned that high piston oil passage is due in part to too 
much oil thrown into the cylinders, he gave no remedy, being 
concerned only in keeping the oil down by suitable oil ring 
equipment, which 


In some cases, requires certain piston 


adaptations. 

The variation of oil consumption with the unit pressure of 
the rings and with the size of the oil drains in the pistons was 
shown by two of the 12 sketches and charts which illustrated 
this paper. 

The two-piece ring manufactured by the Wilkening com 
pany in which the oil assists in keeping the ring sealed 
against the piston groove, which the author calls the hydraulic 
action of the ring, was described in detail. Data were given 
on the oil consumption on a fleet of buses, covering per 
formance of the original ring equipment and three different 
repair stages. 

Many engine troubles, such as the passing of oil, have their 
origin not only in bad cylinders, pistons and rings, but also 
in the correlation between these parts, according to Ralph R. 
Teetor, Perfect Circle Co. In his paper on “Conformity of 
Cylinders, Pistons and Rings,” given at the Oil Consumption 
Session, Mr. Teetor called attention to the effect which cer- 
tain locations of stud holes have on cylinder distortion. Like- 
wise, he showed where the changes of sections in castings, 
such as where the valve chambers unite with the cylinders, 
or where the water jackets join the cylinder barrels, have a 
great effect upon cylinder shape and, therefore, on piston and 
ring performance. 

Such distortion was clearly indicated by photographs. Charts 
illustrating the blow-by of different types of piston rings at 
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different speeds were shown. One chart revealed the blow-by 
to be fairly constant until 3000-r.p.m. engine-speed was 
reached and then the blow-by increased suddenly to many 
times the original quantity. Another chart showed a ring 
which had a substantially constant blow-by over the entire 
engine speed range. 

A small difference in oil film thickness passed by the 
pistons will result either in a bad oil pumper or a very satis- 
factory job, according to calculations Mr. Teetor submitted. 

The steadying action of rings was shown to be an important 
factor in oil consumption by S. W. Sparrow, engineer, research 
department, Studebaker Corp., as he opened the discussion 
on the two papers. 

In touching on the increase of viscosity as a remedy of 
over-oiling, H. F. Huf, senior engineer, in charge of automo- 
tive laboratory, Atlantic Refining Co., said all that it meant 
was that less oil is delivered to the consumers and that the 
same results could be accomplished by pumping less oil. 

The oil man’s contribution to the oil economy increases 
was portrayed in two slides shown by C. M. Larson, super- 
vising engineer, Sinclair Refining Co. Ten years ago oil 
companies recommended a change of oil every 500 miles; now, 
oils can be used without changing up to 3,000 miles. 

According to Ferdinand Jehle, research engineer, White 
Motor Co., all rings undoubtedly work better in good round 
cylinders, yet ring manufacturers should not pass the buck and 
try to make rings which can only function in perfect cylinders. 

“A. Ludlow Clayden, research engineer, Sun Oil Co., said 
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The Man Behind Our Photographer 


The unusual indoor photographs with which this issue is 
illustrated were taken by C. H. Smith, an amateur photog- 
rapher whose ability matches his enthusiasm. 


His presence at the meeting was made possible because Mr. 
Horning discovered his ability and released him from his 
Waukesha Motor Co. duties for a week to make pictures for 
the S.A.E. JOURNAL. 
his boss which Mr. Smith made when Mr. Horning wasn’t 
looking. Mr. Horning presided at the oil consumption session. 


Here is the excellent camera study of 





that if oil thrown into cylinders was controlled, the rings 
would not have to work so hard. 

The Daimler Co., Ltd., England, machines the rings 5 deg. 
out of square, according to L. H. Pomeroy, managing director 
of the company, and installs small diameter rings on top and 
permits the wear to figure out to its own uniform pressure. 

In the opinion of Mr. Teetor, rings should not press against 
the groove side wall because that means friction, which pre- 
vents the ring, on the other hand, following the piston as it 
goes from side to side in the cylinder. 

It was Mr. Robertson’s opinion that a pressure against the 
groove side wall was all right. 

Because little has been published to date on how the fric- 
tional losses in engines are made up, the paper on the subject 
prepared by Prof. L. C. Lichty, Yale University, and G. B. 
Carson, graduate student, Yale University, was welcomed as a 
most valuable contribution to automotive engineering litera- 
ture. It is hoped that others will make similar investigations, 
so that averages may be established. The novel part of the 
investigation is the method employed in substituting an 
inertia element for the piston inertia; thus permitting the 
segregation of piston friction without including therein also 
connecting rod bearing friction. The paper, which was read 
by Mr. Carson who is now instructor, Case School of Ap- 
plied Science, was supplemented with many graphs showing 
how the friction in the engine tested is made up. At the 
lower cylinder temperature the loss to the reciprocating parts 
approaches 60 per cent of the mechanical friction while at 
the higher cylinder temperature it is equal to over 40 per cent. 

With the measurement of engine oil consumption in labora 
tory tests having long been a difficult problem, the instru 
mentation developed by J. P. Stewart, head of automotive 
division, and T. H. Risk, Vacuum Oil Co., as described in 
the final paper presented at the Oil Consumption Session, 
should be of real value. 

In this set-up the engine oil pump is replaced by two pumps 
driven by separate variable speed motors. One pump delivers 
oil from a tank on a delicate scale to the pressure piping of 
the engine (the blow-off must be made inoperative). The 
other pump returns the oil from the sump to the same tank. 
The decrease in weight of the tank and oil per unit time is 
the oil consumption. Obviously, during these tests the engine 
is operating with a dry sump, and the authors pointed out 
that it may be necessary to make certain changes in the oil 
pan so that the oil drains readily and all of it can be picked 
up by the sump pump. 

Besides giving a description of this equipment, the paper 
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presents results of numerous tests. The effect of engine speed, 
load, oil sump temperature, cooling water temperature, and 
mixture ratio were studied. Of these, speed changes affect 
the oil consumption most. Mixture ratio and cooling water 
temperature give the least effect. 

Tests also were made on different oils to study the effect 
ot viscosity and volatility on oil consumption. Viscosity, 
apparently, does not play as important a part as was supposed. 
The volatility of the oil as indicated by high vacuum dis- 
tillation curves does not correlate with actual engine consump 
tion figures. 

In discussing the engine friction and oil consumption 
papers, Dr. A. E. Becker, Standard Oil Development Co., 
commented on Professor Lichty’s finding that the removal 
of the oil ring brought up the friction. Dr. Becker said that 
the design might permit the use of more nearly fluid friction 
and thus bring down the piston loss. He suggested that the 
authors of the oil consumption paper should have a test of 
oils made which had been run for a considerable time on 
the road. 

Neil MacCoull, in charge of mechanical research, Texas 
Co., showed a slide of apparatus similar to that described in 
the Lichty-Stewart paper, except that Mr. MacCoull made his 
determination volumetrically and not by weight; and it 
seemed to utilize the engine’s own oil pump. 
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That the expansion loss was not taken into consideration 
in the pumping loss, as shown by Lichty, was questioned by 
R. N. Janeway, consulting engineer, research division, 
Chrysler Corp. As far as he knew, Mr. Janeway said, the 
only way to determine the expansion loss is by an indicator, 
which he cannot find. He suggested that the higher piston 
friction with rings might be caused by the fact that the oil 
film surrounding the piston is thicker than in the piston with 
no rings; consequently the oil is colder and of higher viscosity. 

Although agreeing with Mr. Janeway that expansiori losses 
would increase the pumping, Professor Lichty did not believe 
that the high friction of the ringless piston was the cause. He 
believed the ringless piston to be completely surrounded with 
oil, while in the case of a piston with rings there is oil only 
on one side. Therefore the tormer has a much greater oil 
area to shear. 

In closing the discussion, Mr. Stewart said that having per- 
fected the apparatus, the next step will be to make other tests, 
such as on old oil. 

The apparatus for the determination of load-carrying capac- 
ity of extreme-pressure lubricants, which, as _ previously 
mentioned, gives results approximating service performance, 
was described in detail in a paper prepared by S. A. McKee, 
F. G. Bitner and T. R. McKee, Bureau of Standards. 

After studying four different machines designed for measur- 
ing load-carrying capacity of extreme-pressure lubricants, the 
authors discovered that even though the machines were oper- 
ated as recommended by the manufacturer they did not rate 
the lubricants tested in the same order. They also discovered 
that no set of operating conditions for the different machines 
could be found that gave the test lubricants the same order of 
preference. Furthermore, not one of the machines rated the 
test lubricants in the same order as indicated by their opera- 
tion in service. 

The design of a machine, therefore, was undertaken that 
would overcome the difficulties of the older ones. Since 
lubricants of this description are chiefly used with gears, the 
authors stated that the machine was constructed so that the 
loading of the lubricant was similar to that which it received 
in a gear train. 

The machine, as described in the paper, consists of two 
parallel rollers which exert pressure upon the lubricant. The 
rollers are so arranged that the application of load cannot get 
them out of alignment. The pressure between the rollers can 
be varied and the rate of pressure application can be controlled 





A. Ludlow Clayden of Sun (right) newly nominated 
vice-president of the fuels and lubricants activity, visits 
the engineering display 


and varied. The relative speed between the rollers can be 
changed so that the action between them is a combination of 
rolling and sliding—tfrom pure rolling to pure sliding. 

Tests made with this machine, the authors said, indicate 
that the results are sufficiently close to service performance 
to be of value. The results also indicate that failure depends 
on rubbing speed, lubricant temperature and rate of loading. 

Before reading a written discussion on this subject, H. C. 
Mougey, assistant technical director, chief chemist, General 
Motors Corp., congratulated the authors on the progress made 
in the design of the extreme lubricant testing machine. 

B. E. Sibley, chief technologist, Continental Oil Co., also 
read a written discussion and told of results of different 
extreme pressure lubricants tests he made on a similar machine. 

While complimenting the authors on their work Ernest 
Wooler, chief engineer, Timken Roller Bearing Co., in a 
written discussion, said he believed the testing machine is 
better for research work than for commercial testing. He 
attached no great importance to the variable loading feature 
but believed tests of stability and a study of abrasiveness of 
lubricants to be of greater value than tests of capacity. Satis- 
factory extreme-pressure lubricants, he said, have been de- 
veloped on other machines and he suggested further work on 
design of this machine to broaden its usefulness. 

Dr. J. B. Hill, chief chemist, Atlantic Refining Co., called 
attention to the unreliability of some service department re- 
ports on the performance of extreme pressure lubricants in the 
held. 

R. E. Wilkin, sales engineer, Standard Oil Co. of Indiana, 
was among others who voiced approval of the machine. 

Some of the suggested improvements, S. A. McKee said, 
have been tried but were found to be unsatisfactory. Wear 
tests were made on the Timken machine under light loads, 
he said, and the results of similar tests checked very well. 
Corrosion and stability tests have not yet been undertaken, 
according to Mr. McKee, but are on the program. 

Of special interest to operators troubled with oil sludging 
problems were the tests described in the closing paper on 
“Causes and Effects of Sludge Formation in Motor Oils.” 

The test described by the authors, D. P. and E. R. Barnard, 
T. H. Rogers, B. E. Shoemaker and R. E. Wilkin, Standard 
Oil Co. of Indiana, is an oxidation test at which the oil is 
kept at a temperature of 341 deg. fahr. while air is passed 
over it. Results of this test, the paper pointed out, can be 
used to determine whether or not an oil will sludge in an 
engine. The time required for a certain amount of sludge to 
form in a given sample is measured, and it has been found 
that if this time is over 70 hr., the oils are substantially non- 
sludging in practice. 

As defined by the authors sludge formations are those de- 
posits found in engines that have their origin in the deteriora- 
tion in the lubricating oil. 

In discussing this paper, T. C. Smith, engineer, motor ve- 
hicle and construction apparatus, American Telephone and 
Telegraph Co., said he preferred the Sleigh oxidation test, 
because it is more rapid than the one given by the authors. 
In his opinion, non-oxidation oils may eliminate oil filter. 

Complaining that he has encountered more trouble with oil 
sludging than anything else in the operation of his fleet, Clin- 
ton Brettell, superintendent of garages, R. H. Macy & Co., 
emphasized the existing need for a non-sludging oil. 

In closing Mr. Barnard answered the various questions 
raised and pointed out that although it might be possible to 


produce a non-sludging oil it could only be done at a pro- 
hibitive cost. 
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Diesel Sessions See Animated Arguments 
about Performance and Fuels 


By Julius 


Consulting 


IVELY arguments on the subject of wave phenomena 1n 
Diesel 


Diesel engine fuel combustibility ratings by the C.F.R 


fuel injection systems and the intricacies of 
Method featured one Diesel Session, under the chairmanship 
of B. B. Bachman, vice-president of engineering, Autocar Co. 
With Harte Cooke, engineer, McIntosh & Seymour Corp., 
presiding at the second Diesel Session, combustion chamber 
designs and the rapid European improvement in Diesel opera 
tion were the subjects which also evoked much spirited dis 
cussion and some caustic comments. 

The startling position that the length of the tuel injection 
line could be disregarded, provided that suitable accommoda 
tions were made in the shape of the fuel cam and the inside 
taken at the first 


session by Nicholas Fodor in his paper, “Hydraulics of High 


diameter of the fuel injection to it, was 
Speed Fuel Injection.” 

Considerable obscurity seemed to prevail regarding the exact 
nature of the wave phenomena incident to Diesel fuel injec 
tion, and the sole point of agreement seemed to be that the 


] 


hydraulic fuel lines with the 


disturbances travel along the 
velocity of sound. 

Charles B. Jahnke, research engineer, International Har 
vester Co., pointed out the availability ol stroboscope apparatus 
and oscillographs which permitted injection phenomena to 
be followed visually, and recommended that apparatus of this 
type be used more extensively to replace more or less unsatis 
tactory theoretical discussion. 

In dealing with bouncing pin investigations to measure igni 
uon delay in the C.F.R. Diesel tuel testing engine, Julius 
Kuttner pointed out two tactors which had already rendered 
his paper more or less obsolete—one of them being a paper by 
Messrs. Becker and Stacey, entitled “Measurement of Igni 
tion Qualities of Diesel Fuels,” presented at the World Petro 
leum Congress last July. The other event which Mr. Kuttnet 
said had invalidated his paper was the development of a 
radical improvement in the variable compression combustion 
chamber of the C.F.R. Diesel fuel testing engine. 


The prediction that Diesel manutacturers would 


engine 
soon make themselves independent of oil-company supplies 
was the most startling discussion contributed by L. F. Burger, 


chiet engineer, International Harvester Co. The 


I diese enyine 
manufacturers would do this, Mr. Burger said, by developing 
equipment to manufacture vegetable oils from farm products, 
which the users could operate themselves to supply their own 
needs tor Diesel fuels. He implied that vegetable oils, as now 
generally known, constitute one of the most desirable classes 
ot Diesel fuels and that the pertection of apparatus to permit 
the Diesel engine user to manutacture such vegetable oils from 


his own produce might hold significant possibilities. 


Vo!. 33, No. 4 


Kuttner 


Engineer 


Extended comments on the modified C.F.R. engine were 


made by T. 
Shell 


B. Rendel, in charge of motor test laboratories, 
Petroleum Co., and it appeared to be the consensus ot 
the discussers that the following improvement described by 
ot the C.F.R. 


In the recently designed machine the slidin; 


Mr. Rendel would decidedly enhance the value 


r cylindei 


engine. 
and head are replaced by a fixed cylinder, while the compres 
sion ratio is varied by a plug sliding in a cylindrical compres 


s10Nn space. 


The latter is connected to the engine cylinder by 


mM iS being 


The 


a tangential passage, which rotates the air while 


compressed and forced into the combustion chamber. 


>| 1 
effects of the arrangement are as tollows: 


] 
(1) Impingement of fuel spray on metal surtaces 1s mint 
mized 
(2) The surtace-volume ratio is improved 


(2) Turbulence of a controlled character, virtually at right 


angles to the fuel jet, is provided 
(4) Ignition delay is shortened 


(5) Carbon formation 1S minimized. 


Mr. Kuttner pointed out that these are essentially mechan 
cal changes, having no bearing on the fundamental procedure 
of rating fuels in terms of cetene-alpha-methyl naphthaline pet 
centages. The improved combustion of the new design would, 


in Mr. Kuttner’s opinion, still further enhance the reproduct 


bility and validity of the cetene number as 


a rating tor the 
suitability of Diesel engine fuels. 


Neil Mac ‘oull, direc tor 


described 


mechanical research, Texas Co., 


work of a related character on a C.F.R. 


engin 
using mixtures of Diesel fuels and A-6 reference fuels fed with 
a carburetor and burned by compression ignition without th 
use of a jump spark. 

By implying that Diesel engine users should be left under 
the misapprehension that no discrimination is required in the 
Milton 


Davies, chief experimental engineer, Caterpillar Tractor Co., 


selection ol oils for consumption In Diesel engines, J. 


drew a hot retort from Mr. Kuttner by appearing to deprecate 
the value of Diesel fuel research as a possible deterrent to 


Diesel engine sales. 


Treiber on Combustion Chamber Design 


In reviewing the problems encountered in high-speed Diesel 


engine design, O. D. Treiber, manager and chief engineer, 
Diesel division, Hercules Motors Corp., stressed the impor 
tance of combustion chamber design at the second session. He 
lescribed the Hercules type of combustion chamber employed 
Diesel 


ton, four-wheel, 


successfully in a rebuilt foreign-made four-cylinder 


engine (4 ; two 


g in.) mounted in a 2 
truck. 


wheel-drive During more than 16,000 miles of road 


to 50 m.p.h. were maintained fairly well. 
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No. 2 furnace oil was used for fuel, its consumption averag 
ing 10 to 11.4 miles per gal——an average of 128 ton-miles pet 
gal. and lubricating oil consumption averaged 1 qt. per 113 
miles. Detailed data on the engine and engine wear resulting 
from the tests also were presented. 

After describing a type of combustion chamber adopted 
by the Waukesha Motor Co., in which all the combustion 
takes place in a ball-shaped chamber in the head, J. B. Fisher, 
chiet engineer of the company, made the statement that some 
118 engines of this type put in service in the last year by the 
London General Omnibus Co. averaged over 400,000 miles 
between road failures as compared with an average of 200,00¢ 


miles between road failures for gasoline engines. 


Gasoline and Diesel Engines Compared 


Strenuous opposition to this statement was voiced by L. B. 
Sperry, International Harvester Co., who calculated that the 
400,000 miles of operation tree trom major breakdowns would 
cover 730 days, corresponding to 449 miles traveled per day. 

Kk. Tom Sawyer, sales engineer, Diesel locomotives, Amer 
ican Locomotive Co., was not quite as skeptical as Mr. Sperry 
and mentioned an observation which he had recently made 
on this subject in Europe. Managers of a garage devoted 
exclusively to the housing of 100 Diesel buses, he said, re 
ported that these vehicles were being towed in much less 
irequently than gasoline trucks housed in other garages. 

As the argument grew more and more animated Mr. Fisher 
finally amplified his original statement by saying that the 
400,000-mile figure applied to the mileage of an entire fleet, 
being the quotient ol total mileage divided by tow-ins. 

Mr. Jahnke added a note otf concreteness to this discussion 
by mentioning that the practice of the London General 
Omnibus Co. was to pull in all Diesel trucks for an overhaul 
after every 60,000 miles, irrespective of whether they were in a 
broken-down condition or not. Experience had shown that 
80,000 miles was about the extreme limit of operation for 
such trucks, and that it was considerably wiser not to operate 
them that long but to overhaul them after the stated mileage 
had been run. 

Prot. Albert Coppens, University of Louvain, Belgium, 
made some rapid calculations on the blackboard tending to 
cast doubt on the economy of the Diesel truck and to question 
whether the savings could amortise the large cost differential 
with respect to gasoline vehicles, which he estimated to be 
$1,000 on the purchase cost of each unit. 

To this Mr. Jahnke emphatically replied that he had 
gathered complete statistics during a trip to Europe this sum 
mer. According to these data, he said, the European Diesel 
truck, as a whole, costs just about 12 per cent more than a 
corresponding gasoline truck, although it is true that the 
engine considered separately cost about 50 per cent more. It 
was Mr. Jahnke’s opinion that the user was more than will’ 
ing to pay the extra 12 per cent for the Diesel truck, in view 
of the fact that gasoline in Europe costs 35 cents per gallon 
as against 15 cents per gallon for the gas oil. On the basis 
of these figures, the extra cost of the entire Diesel vehicle 
would be paid out after 15,000 miles of operation. 

The validity of the discussion of fuel costs and savings was 
questioned by E. S. Marks, in view of the prevailing uncer- 
tainty on taxation. Hereupon Mr. Jahnke pointed out that 
in Europe the litre price of Diesel gas oil tuel and gasoline 
are equal after the respective taxes for each have been de 
ducted. 


Advising against making any predictions concerning future 


Julius Kuttner 


taxation laws, Mr. Rendel pointed out that as tar as could be 
estimated on the basis of present intormation, European taxa 
tion policies would continue to give the Diesel truck a tre 
mendous advantage. 

The usual question as to how savings are aflected by maint 
nance costs was dwelt upon torcefully by K. B. Brandenburg, 
Brandenburg Bros., who alluded briefly to the serious 
maintenance problems on gasoline trucks with which he is 
struggling, and stated that the higher gas pressures in the 
Diesel engine would greatly increase these maintenance costs. 
Taking piston ring and cylinder wear as an example, he de 
plored the lack of sufficient accurate knowledge on the proper 
ties of piston rings and the metallurgy of cylinders. Accord- 
ing to his view, these problems are so tar from a solution, 
even in gasoline engines, that they are almost certain to show 
up in Diesel maintenance and operation on a greatly intensi- 
hed scale. 

Mr. Kuttner mentioned some of the newest developments 
relating to the control of piston ring bearing pressure, giving 
as an example the special type of ring with a beveled lower 


Db 


race. 

The effectiveness of this manner of controlling piston ring 
pressures was disputed by Mr. Brandenburg, who asserted 
that the beveled piston ring seat prevented the free lateral 
movement of the ring in its groove—thereby destroying the 
fundamental feature of piston ring sealing action. The com- 
pany manutacturing beveled piston rings has made great 
progress, according to Mr. Fisher, who said that a final opin 
ion on the subject could not be tormed at the present time. 

The European automotive Diesel vehicle, while still holding 
its trump card of lower fuel consumption compared with the 
gasoline vehicle, is putting up a good fight on the basis of 
actual performance, according to Mr. Rendel, who presented 
the final paper, at the second Diesel Session. 

Atter pointing out that the Diesel’s chief handicaps are high 
first costs and high weight per horsepower, Mr. Rendel be 
littled the view held by some that the fuel tax has been the 
chief factor in the development of the Diesel in Europe. Ac- 
knowledging that it is a factor to be considered, and that it 
may have provided the necessary incentive to carry out the 
Diesel development work, Mr. Rendel said that if Diesel fuel 
were to cost the same as gasoline at the moment, the Diesel 
road vehicle would not receive any appreciable set-back. 

Part of Mr. Rendel’s paper dealt with the comparative brake 
mean effective pressures of gasoline and Diesel engines, which 
caused Mr. Jahnke to remark that the quoted values were 
rendered entirely unreliable by the question of exhaust smoke. 
In his opinion, based on recent European observation, it had 
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been found necessary to limit mean pressures to 85 lb. per 
sq. in., in order to be absolutely sure of conforming to the 
anti-smoke regulations of a large number of European cities. 
It also was Mr. Jahnke’s opinion that smoking was due largely 
to combustion at lower temperatures and that steady progress 
was being made in the direction of using greater mean pres- 
sures by technical improvements, assuring 
temperatures. 

At one time the discussion seemed in danger of getting 
back into the old groove of Diesel fuel specifications—a sub- 
ject which had practically monopolized the first session; how- 


higher combustion 
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ever, it was briefly disposed of by an apt remark by Chairman 
Cooke comparing the fuel burning qualities of various Diesel 
engines with the digestibility of the human stomach. Just as 
human beings have learned to avoid eating unwholesome 
foods, he said, it is reasonable to expect that we will learn 
what fuels cannot be used in Diesel engines and that we will 
continue to operate Diesels successfully on those fuels having 
the right properties. 

At the close of the meeting, Chairman Cooke requested 
members to vote on the question as to whether a Tractor 
Activity should be established within the Society. 


Trends in Design and Research Results 
Featured at Tractor Session 


By O. B. Zimmerman 


Assistant to Manager, Engineering Dept., International Harvester Co. 


ORSEPOWER available per weight of tractor is about 
three times that of the early tractors, according to 
J. B. Fisher and L. L. Bower, Waukesha Motor Co., 
who presented their paper on “Trends in Tractor-Engine 
Design” at the Tractor Session. They stated also that a very 
decided improvement has been made in tractor-engine fuel- 
economy, and that the ability of recent tractors to handle 
heavier loads has improved nearly 300 per cent. The second 
paper presented, “Comparative Tests of Pneumatic Tires and 
Steel Wheels on Farm Tractors,’ by Prof. C. W. Smith of 
the University of Nebraska and his co-workers, was the result 
of a cooperative project prosecuted by the University and 
several prominent tire-manufacturing companies. O. B. Zim- 
merman was chairman. 

The historical review given in the Fisher-Bower paper 
emphasized the radical changes which occur in a problem of 
engineering where time brings in its influence. These include 
new customs, new materials, new shop methods and equip- 
ment; the change from empirical development to the more 
scientific; the change from ploddy cut-and-try procedure to 
that in which the guidance is modern research covering the 
minutest detail; the changes wrought by the introduction of 
a new source of power supply, coal and steam being out- 
moded by liquid fuels. Even now there are threatened up- 
setting developments in the source and nature of the fuel 
supply having characteristics regarding greater suitability in 
engines. Basic principles of physics, physical chemistry, chem 
istry and metallurgy, also project themselves into the problem. 

Cumbersome weight has given place to a lively mobility. 
The engineer has worked away constantly, bearing in mind 
low fuel-costs by using lower grades of fuels than those that 
prevail in automobiles. The whittling away of weight and 
cost has brought out certain fundamental requirements for 
the tractor engine, one of which is that it be ready to take on 
a maximum load instantly and hold it persistently for hours. 
A governor, an air cleaner, sealed bearings and enclosure 
against dust must prevail suitably to run this engine on 
either gasoline or distillate. 

Diesel types were discussed, along with fuels. Discussion 


from the floor centered in actual field performance. Two 
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surveys by different firms indicated the following: One gave 
the result of 10 per cent of engines being run on gasoline, 42 
per cent on kerosene, 48 per cent on distillate. The other, 
75 to 85 per cent on gasoline and the balance on kerosene 
and distillate. Of 15 engines tested, one only ran on gaso- 
line; the other 14 ran on lower grades of fuel. 

The natural influence was largely the lower-cost urge—yet 
the tendency has been to see the relative rise in cost of the 
lower-grade fuels until it is questionable whether there is any 
advantage; hence the new interest in the Diesel. Will it fill 
the bill in the tractor field? Major interest centered on this 
point. 

Professor Smith’s paper likewise aroused interest because of 
the introduction of a radical step from past practice. The 
Chairman emphasized as important that engineers face the 
problem of pneumatic tires verses steel wheels with a desire 
to let facts fairly developed lead us to conclusions rather than 
to allow personal opinion or past experience to divert us from 
a tendency. 

Discussion indicated a belief on the part ol those present 
that this paper is a magnificent example of the ability of a 
sane researcher to handle a problem full of a series of inter- 
related variables and—by persistent work and carefully taken 
data—to unscramble it into the 
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man tionships. There wasn’t a doubt of the fairness of the method, lent riding qualities are admitted. The splendid results in 
iesel of the scope of the problems, and of the uniformity of answer soft land age evident. So let the investigators go into it 
st as | to each approach. Professor Smith spoke of this as being the further. Thresh out the facts with the same determination 
ome first report, and promised extension of its deductions later evidenced by this paper’s approach. 
earn this year. The increased costs were mentioned as being about 20 per 
will From evidence presented, it was clear that steel wheels cent higher; but this argument was met by mentioning the 
ving with various lugs as now supplied have a large average range saving in wear and tear and future light weight. 
of useful action; but at a sacrifice of fuel consumption per Thus battled the warriors, among whom were the follow- 
ested acre-operator, and at a lower speed. Herein lies the challenge. ing: L. B. Sperry, John Erskine, J. W. Shields, A. W. Lavers, 
actor Steel wheels do not indicate an insuperable handicap, if im- C. G. Krieger, Vincent Rumely, O. B. Zimmerman, E. C. 
provement be made to reduce the energy loss of penetration Rieger and Harte Cooke. | 
of the lugs and to secure a greater conformity to efficiency, With the promised extended data due this winter, this t 
according to present data. problem is sure to have the needed attention on further pres- 
On the other hand, rubber tires are entering a new field of entation, especially since there grew out of this interest a b 
the desirable low pressures and are yet under discussion. The petition to the Council for a revival of an Activity to cover 
suitability of the corrugations need study. The more excel- industrial and farm-tractor engines. 
. 
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At the S.A.E. Congress 
HAT 


standards, considering recommendations and review- 


with approving proposed specifications and 


ing reports on many problems ot immediate concern 
to the industry, the various committee meetings constituted 
one ot the most important phases of the recent S.A.E. Con 
gress in Chicago. 
Brief notes on the work of S.A.E. committees as revealed 
at the Congress are given here and on the tollowing pages. 


t 


Aircraft Engines 


HE meeting ot the Aircratt Engine Activity Com 
mittee approved a joint session with the Fuels and Lubri 
cants Activity Committee and considered the presenta 

tion at the joint meeting of papers on aviation gasoline de 

tonation research, and ice formation in the induction systems 
ot aircratt engines. 

Chairman A. V. D. Willgoos, chief engineer, Pratt & 
Whitney Aircraft Co., East Hartford, Conn., presided. Mr. 
Willgoos is vice-president of the Society representing aircraft 
engine engineering. 

Two regular sessions also are planned for the annual meet 


ing and the suggested subjects to be discussed include: short 





cut methods in analyzing stresses in aircraft radial engines; 
flame propagation and detonation research; fuel injection; 
combustion in an engine cylinder studied through quartz 
windows; and investigation of permissible stress range for 


small helical springs. 


Colors 


HE task of reducing more than 12,000 colors, which 
manufacturers are now furnishing to the automobile 
industry, to a standard classification of not more than 
200 values was tackled at a special conference at which H. T. 
Woolson, chief engineer, Chrysler Corp., presided. 
The need for a standard classification and nomenclature or 
designation of colors for lacquers and paints used in the auto 
motive industry was strikingly illustrated by Howard Ket 


I. DuPont de 
Nemours Co. Mr. Ketcham exhibited panels showing 30 to 


cham. director Duco color advisory service, EF. 


40 shades of the same color, so nearly alike that their 
difference cannot be detected, and which, he explained, fall 
between adjacent chrome values in a standard color classifica 
tion on which he has been working. 
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Endorsement of this standardization etlort was received by 
the conterence trom C., R. Paton, chiet engineer, and W.. H. 
Graves, chief metallurgist, Packard Motor Car Co., and W. 
MacD. Fegen, manager ot art and accessories, Pierce-Arrow 


Motor Car Co. 


Scenes 


In deciding to proceed with setting up a standard color 


lassification, the conterence reterred the matter to the S.A.] 


Standards Committee tor approval and assignment to the 


y 


\ 





Passenger Car Division with the purpose ot appointing a 


special committee, consisting ol representatives ol the auto 
mobile industry and the color manufacturers, to work on this 
problem. 

The conterence also proposed that a paper on the general 


] ] 


subject of colors and their selection be scheduled at the annual 


meeting 


Viscosity Chart 


TEMPERATURE viscosity chart prepared by a sub 
committee of A. S. T. M. Committee D-2 on Petroleum 
products has been endorsed by the Standards Lubri 

cants Division with the recommendation that the chart be 

used by the Lubricants Division and the automotive industry 
but not adopted officially by the Society as an S.A.E. speci 
hcation. 


Diesels 
PLANNED attack is be launched on the many prob 
lems confronting the automotive Diesel engine industry 
with the objective of breaking down the larger prob 
lems into a number of separate problems of narrow scope and 
covering each tully in individual papers to be presented at the 
January meeting. 

In addition to the regular session scheduled for the winter 
meeting, it was decided at the Diesel Engine Activity Com 
mittee meeting to consider favorably a joint meeting with the 
Fuels and Lubricants Activity Committee in January. 

Chairman Harte Cooke, engineer, McIntosh & Seymour 
Corp., Auburn, N. Y., received a suggestion from the Society’s 
Council that the Diesel Engine Activity Committee consider 
including in its field other engine types outside the general 
carburetor type, and further that the committee consider an 
appropriate title to reflect this revised scope. The suggestion 
was conveyed to the meeting by Dr. A. E. Becker, Standard 
Oil Development Co., New York City, and vice-president of 
the Society representing fuels and lubricants engineering. 

The consensus of the committee was that, in this case, the 
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se, the 


the 


division falls between an injection motor and a carburetor 
motor, and that the present title of the committee is broad 
enough to cover both types. However, in general the com- 
mittee subscribes to the policy that the division of activities in 
the Society should be on the basis of industrial interest and 
use rather than upon types of mechanisms. 


Riding Comfort 


HE effect of air conditioning, eye strain and posture on 

automobile drivers and passengers are three phases of 

the riding comfort problem which is being studied by 

the Riding-Comfort Subcommittee. The work of the com- 

mittee and its future assignments were outlined by Dr. F. A. 

Moss in a paper given at the Body Session, at the S.A.E. Con- 
gress in Chicago. 

The subcommittee meeting considered simplification of test 

instruments as one of its immediate problems, and discussed 


HE REACTS 
FAVORABLY 





the possibilities of wider industrial application of the wabble- 
meter, a committee development for measuring body fatigue. 
W. C. Keys, construction engineer, Detroit, presided at the 
meeting in place of Chairman R. W. Brown, charge of engi- 
neering laboratory, Firestone Tire & Rubber Co., Akron, Ohio. 


Lubricants 


EW classification numbers for two crank-case oils 
were approved for trial in connection with the present 
S.A.E. oil viscosity numbers at the Standards Lubri- 
cants Division meeting. 
The tentative new classification numbers follow: 
Saybolt Universal Viscosity 
Seconds at o deg. fahr. 


Oil Number Maximum Minimum 
10oW 10,000 5,000 
20W 40,000 10,000 


Oils conforming to this classification are intended for low- 
temperature starting. The classification does not indicate the 
quality of the oil, and refers to viscosity at only one tempera- 
ture. The proper oil can be recommended by a single number 
without reference to Saybolt values or viscocity indices. 

These numbers will not be S.A.E. until they are accepted 
after about a year’s trial. 

A standard form for collection of lubrication data on 
new models from the car manufacturers is being completed 
by a subcommittee headed by K. G. Mackenzie, consulting 
chemist, Texas Co., New York City. This form, which 
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was approved as an S.A.E. Standard by the Standards Com- 
mittee and the Society’s Council on Aug. 31, 1933, will be 
supplied in suitable form to the car manufacturers. After 
the data has been filled in by each manufacturer, blueprint 
copies can be made and sent to the oil companies requesting 
this information. 

E. W. Upham, chief metallurgist, Chrysler Corp., and H. C. 
Mougey, control chemist, General Motors Research Labora- 
tories, who are chairman and vice-chairman respectively of the 
Lubricants Division, were in charge of the meeting. 


Chassis Lubricants 


ROGRESS is being made in the preparation of a 
standard classification of chassis lubricants by a sub- 


division of the Standards Lubricants Division, according 
to Chairman E. W. Upham. 


Coach—Truck 


URTHER work is to be done in connection with the 
Pinethos of rating motor trucks, as already reported by 

the Motor Truck Rating Committee. A survey is now 
being made to determine to what extent the rating has been 
tried by manufacturers and operators. 


SHURE —-A BODY LIKE A 

CHELLY ROLL UND MAYBE & \ a 
WHEELS LIKE 

DOUGH NUTS 


The decision to continue this work was made at the 
meeting of the Motorcoach and Motor Truck Activity at which 
Chairman M. C. Horine presided. Mr. Horine is sales pro- 
motion manager, International Motor Co., New York City, 
and a vice-president of the Society representing motorcoach 
and motor truck engineering. 

A subcommittee with T. L. Preble, the appointed chairman, 
is to develop a cooperative program with the various motor 
truck operators’ associations, such as baking, bottling and 
other industries, for the purpose of learning the specific 
design requirements of such motor truck owners and thus 
help truck manufacturers to meet the various requirements 
of the different industries. 
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Plans for the session at the annual meeting in January 
were discussed and a tentative program outlined by the 
Meetings Committee, of which L. R. Buckendale, executive 
engineer, Timken-Detroit Axle Co., Detroit, is chairman. 
Steering stability and transmission gear problems are expected 
to be in the foreground. 


Alignment 


HE Front Wheel Alignment Subcommittee has been 
expanded from 11 to 21 members in order to enlarge 
committee influence to the end that the car maker may 
feel a responsibility for coordinating methods of measuring 





and correcting wheel alignment in the field with methods 
advocated in his engineering and inspection departments. 

Also, according to the committee report presented at the 
meeting, it is the intention of the committee to try to simplify 
caster measurements by standardizing on a no-passenger load 
—with weight of car on the wheels, since this practice is now 
general. Manufacturers’ alignment specifications for 1933 cars 
have been widely distributed by the committee. 


Taper Roller Bearings 


HE Standards Committee also approved the present 

S.A.E. Standard specification for taper roller bearings 

for adoption as American Standard for use equally in 
other industries as well as the automotive. The Ball and 
Roller Bearings Division also reported that the American 
Standard will be extended to include larger sizes for indus 
trial uses as they are developed. 


Tank Trucks 
HE cooperative effort between the A.P.I., the S.A.E. 
and the tank manufacturers toward gasoline tank truck 
standardization is making headway. 

A conference of the interested groups reviewed recom 
mendations of the tank manufacturers. The recommenda- 
tions were based on two reports which had been presented at 
a joint meeting in June of the A.P.I. subcommittee, the 
S.AE. committee on gasoline tank standardization, and rep- 
resentatives of the tank manufacturers. The first of these 
two reports had been submitted by the A.P.I. subcommittee 
chairman, J. F. Winchester, Standard Oil Co. of New Jersey, 
and vice-president of the Society representing transportation 
and maintenance engineering. The second report had been 
given by A. F. Coleman, manager, motor vehicle department, 
Socony-Vacuum Corp., New York City. 

The manufacturers recommendations and a further report 
by the A.P.I. subcommittee are being studied by the com- 
mittees concerned. A meeting is planned of the A.P.I. and 
the tank manufacturers’ committees at the A.P.I. Chicago 
convention in October, 1933, and both committees are sched- 
uled to meet again with the S.A.E. committee at the January 
meeting of the Society. 
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E. P. Lubricants 


HE Extreme Pressure Lubricants Subcommittee meet 
ing authorized the Bureau of Standards to make com 
mercial tests for the Committee on Lubricants submitted 
tor load carrying capacity on the subcommittee’s test machine. 
Reports are to be rendered to owners through the secretary of 
the committee at a cost to cover the expense of testing at the 
Bureau and allow a return to the E. P. Lubricants fund. 
Arrangements also were made at this meeting at which 
Chairman H. W. Alden, chairman of board, Timken-Detroit 
Axle Co., Detroit, presided, for building a limited number of 
experimental machines for testing load carrying capacity. Such 
machines are to be purchased by those desiring to participate 


In a cooperative program to determine the reproducibility and 
significance of the machine. 


Research 


FULL agenda marked the meeting of the Research 
Committee under the chairmanship of R. R. Teetor, 
chiet Ge., 
reports of subcommittees (re 
viewed elsewhere in these pages) were considered as well as 
reports of the following: C.F.R. Ways and Means Subcom 


mittee; organization meeting ol subcommittee to investigate 


engineering department, 
Hagerstown, Ind. 


Perfect Circle 


Various 





the stability factor of crankcase oils; special subcommittee in 
vestigating alcohol gasoline blends, and reports by the Bureau 
of Standards on vapor lock, alcohol 
blended fuels, volatility research, gum and sulphur. 


detonation, gasoline 

A study of the effect of the sulphur content of gasoline was 
approved provided the special C.F.R. subcommittee on sul 
phur can obtain the necessary funds. 

The Bureau of Standards reported that a study had been 
undertaken on aviation spark plug tests with the support of 
the manufacturers and under the sponsorship of the Society 
and the Bureau of Aeronautics of the Navy Department. 

Two similar projects which are being considered by the 
Bureau of Standards for investigation are the development of 
tests of cooling liquids and corrosion effects in the cooling 
system, and a study of instruments for determining proper 
carburetor setting by exhaust gas analysis. 

The committee authorized enlargement of the Front Wheel 
Alignment Subcommittee to include a second division to deal 
with wheel alignment of commercial motor vehicles. 


Diesel Fuels 


SPECIAL committee to develop apparatus and method 
of rating fuels suitable for use in automotive Diesel 
engines will be organized by the Fuels Subcommittee, 

as voted at the subcommittee’s meeting and approved by the 
Research Committee. 

The subcommittee meeting was in charge of Chairman 
Julius Kuttner, consulting engineer, New York City. 
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It is planned to form the committee of volunteers consisting 
of one representative of each company or organization pre- 
pared to cooperate actively in this work. It is the under- 
standing that without reference to the Research Committee or 
the Fuels Subcommittee, this special committee without preju- 
dice may, if it prefers, apply for sponsorship by the Joint S.A.E.- 
A.S.M.E. Diesel Fuel Research Committee or the C.F.R. Com- 
mittee, as it may later elect. 


Aircraft 


N addititon to the regularly scheduled session at the 

winter meeting it was planned at the recent meeting of 

the Aircraft Activity Committee to arrange for technical 
sessions during major national aeronautical events, so man- 
aged in connection with activities of the section concerned 
as to minimize expense. R. C. Gazley presided in place of 
Chairman Col. C. M. Young, formerly assistant secretary of 
commerce, Department of Commerce, Washington. 

The committee through its members holds itself in readi- 
ness to contribute suggestions concerning authors for papers 
for local section meetings and to respond to other calls for 
topics or suggestions as to authors for papers at other meetings. 

The following papers are being planned for presentation at 
the two sessions scheduled at the January meeting: Design 
and construction of large flying boats; operating problems and 
special operations attached to use of flying boats; load factors 
in flight, and a summary of theory and practice of sound- 
proofing airplane cabins. 


Detonation 


DEFINITE provision for cooperating with British and 
European interests in checking correlation of results 
obtained on foreign cars using the C.F.R. road test 
method and the A.S.T.M.-C.F.R. Motor Method conducted 


WE'LL HELP 


Cy 





on the same basis as the Uniontown-Waukesha tests, was 
effected at the meeting of the C.F.R. Detonation Subcom- 
mittee. Chairman T. A. Boyd, head of fuels section, General 
Motors Corp., Research Laboratories, Detroit, presided. 

A representative of the C.F.R. Committee is to assist, if 
opportunity is presented, in any test the British or Europeans 
may desire to make here or abroad and the committee is to 
make all other arrangements necessary to cooperate with its 
foreign colleagues. 


Propellers 


FAVORABLE progress report was received by the 

Standards Committee on revised specifications for 

motor boat propeller shafts, couplings and propeller 
mountings. In reporting as chairman of the Motor Boat and 
Marine Engine Division, W. E. John, Hall Scott Motor Car 
Co., in New York City, indicated that the new specification 
would soon be ready for definite action by the Division. 


Headlamps 


HE asymmetric automobile headlamps specifications 
as covered in a report of the Lighting Division presented 
by Chairman C. A. Michel, vice-president, in charge of 
engineering, Guide Lamp Corp., Anderson, Ind., were 
approved for adoption as S.A.E. recommended practice at a 
meeting of the Standards Committee. 
The specifications supplement the present S.A.E. speci- 
fications for the laboratory tests of the dual beam type of 
headlamps. 


Transportation—Maintenance 

BUSES on the road by operators is to be the general 
topic of the Transportation and Maintenance session at 
the annual S.A.E. meeting in January. This subject 
was deemed to be of utmost importance at the committee’s 
meeting and it was decided to provide sufficient time at the 
annual meeting for the presentation of written and oral 

discussions on this important problem. 


Production 


REPARATIONS for a luncheon meeting and afternoon 

and evening sessions at the next annual S.A.E. meeting 

were made at the Production Activity Committee meet- 
ing. Chairman F. W. Cederleaf, production engineer, Olds 
Motor Co., and vice-president of the Society representing 
production engineering, presided. 

Cost accounting with relation to the production man is to 
be the subject of a talk by an outstanding automotive account- 
ing man at the luncheon meeting. 

The schedule for the afternoon session at the Annual 
meeting will include a paper on cost accounting as applied to 
shop production. 

A general survey of broaching practice will be presented 
at an evening session by Joseph Geschelin, engineering editor, 
Automotive Industries, with the collaboration of a prominent 
Detroit automotive production man. 


Fuels—Lubricants 


HE possibility of increasing the volumetric efficiency by 

means of larger cooler manifolds and the use of more 

volatile fuels, is only one of the many subjects to which 
the attention of the Fuels and Lubricants Activity Committee 
is to be directed during the current year. 

Other matters suggested at the committee’s meeting for dis- 
cussion and presentation include: results of cetene number 
tests planned by the Fuels Subcommittee, and results of co- 
operative reproducibility tests on the C.F.R. Motor Method 
and extreme pressure lubricants. 

A statistical paper is planned on current knock values of 
gasolines and requirements of current and new model cars. 
This paper also would include a summary of knock require- 
ments of engines and fuels to determine how closely they 
correlate. 

It was decided at the meeting at which Dr. A. E. Becker 
presided, that papers should be confined to basic principles. 

It developed that possibly a paper on amount of gas evolved 
as compared with that expected from the Reid vapor pres- 
sure, would be prepared by T. A. Boyd. 

The meeting was favorable to the joint session with the 
Diesel Engine Activity Committee and considered the possi- 
bility of a knock rating session jointly with Diesel and Air- 
craft Engine Activities Committees. 
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fied for admission to the Society 
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\ propUCT is good because it is 
made of good parts... . the 
car and engine manufacturer 
calls upon the best to be had that reputation 
and sales may be built .... LEADERS CALL 
UPON LEADERS. 
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WE DO OUR PART 


What better engineering axiom can be em- 
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& Sealed Power piston rings, pistons and 

) pins are engineered to work together 

— instant response — quick carburetion — 
reserve power. 


ployed than to BUILD POWER WITH 
SEALED POWER .... what a safe and sane 
method to make sure of that necessary engin- 
eering and manufacturing cooperation that 
will lead to the best results obtainable. 


Build Power with Sealed Power Piston Rings, 
Pistons and Pins. 


CORPORATION 


MICHIGAN 







































































IT’S 


PERFORMANCE 


THAT COUNTS 








Just what combination of keen eye, iron nerves and supple 
muscles enables one man to make a punt of 55-60 or more 
yards—while the average player falls far short of such dis- 
tances? No laboratory apparatus has yet been devised that 
reveals the answer. 


Much the same is true of brake materials. Laboratory re- 
search serves a highly useful purpose, to be sure. But it can- 
not definitely predict what combination of asbestos, wire, rub- 
ber or other ingredients will meet a certain set of specifica- 
tions. In the final analysis, the only true test of what a 
brake lining will or will not do is actual performance. 


Rusco engineers believe in analyzing brake problems in terms 
of practical operating conditions. Whether it is a matter of 
meeting your specifications or working out complete brake 
lining recommendations, Rusco engineers can provide a 
product that—on the basis of actual road tests—will fit the 
job. Also, specifications can be met with woven, woven- 
molded, flexible-molded or full-molded materials. 


Complete performance data on Rusco Linings for the brakes 
of your car will be furnished gladly upon request. The Russell 
Manufacturing Company, Middletown, Conn. Detroit Office, 
General Motors Building. Canadian Factory, St. Johns, P.Q. 


RUSCO 


FLEXIBLE MOLDED - 


WOVEN - WOVEN-MOLDED 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 
Dimensions of Twin Seaplane Floats 
By L. Meyer. Translated from Association Technique Maritime et 
Aéronautique, May, 1933.’ N.A.C.A. Technical Memorandum No. 719, 
August, 1933; 17 pp., 3 tables, 5 figs. | A-1} 


Methods of Performance Calculation for Airplanes with Super- 
charged Engines Developed 


By W. Bailey Oswald. Air Corps Technical Report No. 3752. Pub- 
lished by The Chief of the Air Corps, City of Washington, April 1, 
1933; 10 pp., with tables and charts. | A-1] 


| The Measurement of the Tail Loads in a BT-2B Airplane in 


Zero Thrust Glides and the Behavior of the McCollum-Peters 

12-Element Telemeter Apparatus as a Flight Test Strain 

Recorder 

Air Corps Technical Report No. 3753. Published by The Chief of the 
Air Corps, City of Washington, May 15, 1933; 27 pp., illustrated. | A-1] 


The Aerodynamic Forces and Moments Exerted on a Spinning 
Model of the “NY-1” Airplane as Measured by the Spinning 
Balance 
By M. J. Bamber and C. H. Zimmerman. 


N.A.C.A. Report No. 456, 
1933; 15 pp., illustrated. 


[A-r] 
Maneuverability Investigation of an “O3U-1” Observation Air- 
plane 


sy F. 


Price, 5 cents. 


L. Thompson and H. W. Kirschbaum. N.A.C.A. Report No. 


457, 1933; 14 pp., with tables and charts. Price, 5 cents. [A-1] 
Relative Loading on Biplane Wings 

By Walter S. Diehl. N.A.C.A. Report No. 458, 1933; 17 pp., with 
tables and charts. Price, 10 cents. [A-1] 


The Uncontrolled Tail Spin 


By B. V. Korvin-Kroukovsky. Published in Aircraft Engineering, May, 
1933, Pp. 105. [A-1] 

A study of the principles of the uncontrolled tail spin with examina- 
tions of some specific types of airplane. The editor notes that this 
contribution from America is interesting because of its use to some ex- 
tent of new methods of attack on the problem, which reach the same 
conclusions as British investigations on different lines. 


The Nature of the Torsional Stability of a Monocoque Fuselage 


By Katsutada Sezawa. Published in The Journal of 


the Royal Aero- 
nautical Society, May, 1933, p. 411. 


[A-1] 

A mathematical analysis and experimental studies on the torsional 
stability of a cylindrical shell are presented in this paper. The author 
points out that although the experimental results have not shown per- 
fect accord with the mathematical results, yet the two methods of in- 
vestigation have shown a general tendency towards eventual agreement. 


Uber die Langsschwingungen eines Flugzeugs mit Freiem Hoéhen- 


steur 
By Hermann Blenk. Published in Zeitschrift fiir Flugtechnik und 
Motorluftschiffahrt, July 14, 1933, p. 365. [A-1] 


This technical note of the German Institute for Aeronautical Research 
develops a theory of dynamic longitudinal stability in an aircraft with 
free horizontal rudder. Two sets of stability conditions, static and 
dynamic, are set forth and their relation to one another shown. Direc 
tions for the interpretation of model tests in the wind tunnel are given. 


(Continued on page 56) 
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WEAVING THE WORLD OF SPEECH 


DaiLy, as upon a magic loom, the world is bound 
together by telephone. There, in a tapestry of 
words, is woven the story of many lives and the 
pattern of countless activities. 

In and out of the switchboard move the cords 
that intertwine the voices of communities and con- 
tinents. Swiftly, skilfully, the operator picks up 
the thread of speech and guides it across the miles. 
Constantly at her finger-tips are your contacts with 
people near and far. 

She moves a hand and your voice is carried over 
high mountains and desert sands, to moving ships, 
or to lands across the seas. London, Paris, 
Berlin—Madrid, Rome, Bucharest—Cape- 
town, Manila, Sydney—Lima, Rio Janeiro 





and Buenos Aires —these and many other cities 
overseas are brought close to you by telephone. 

Every day go messages vital to the interests of 
nations, the course of international business, and 
the affairs of individuals. Fifty operators, speak- 
ing a dozen languages in all, work in relays at the 
overseas switchboard in New York. 

Great progress has been made in the past few 
years in extending the scope of this service, in 
speeding connections and in giving clear trans- 
mission. Today, more than 90% of the world’s 
telephones are within reach of your Bell telephone. 


AMERICAN TELEPHONE 
AND TELEGRAPH COMPANY 
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Titeflex all-metal flexible gas and oil lines look 
like a finished mechanical product and have the 
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confidence of the public. | 


Titeflex is listed as standard by Underwriters’ | 


Laboratory for gas and oil lines on Automotive 
vehicles. 


All components of the Titeflex all-metal flexible 
lines are manufactured by this organization. Each 
assembled line is tested under pressure in excess 
of your requirements. For sixteen years the ac- 
knowledged leader in manufacturing flexible fuel 
lines for the Automotive Industry. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 
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NOTES AND REVIEWS 
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CHASSIS PARTS 


La Traction Avant 


By J.-A. Grégoire. Published in Journal de la Société des Ingénieurs de 
l’ Automobile, June, 1933, p. 2254. [C-1] 

The author, one of the leading spirits in the front-wheel drive move- 
ment in France, treats first the design difficulties involved in this sys- 
tem, going into some detail on Hooke joint design. In his discussion of 
road operation of such vehicles he concentrates particularly on their stabil- 
ity on straight stretches and turns. 


Les Voitures a Roues Indépendantes 


By Maurice A. Julien. Published in Journal de la Soctété des Ingénieurs 
de l’ Automobile, June, 1933, p. 2242. [C-1] 

Independent wheel suspension, which has just been incorporated in the 
production model of a large scale French manufacturer, is discussed by 
the author on the practical basis of his two years’ experience with the 
Citroen company’s tests of it. The three divisions of the paper cover 
the general principles and advantages of the system, the design condi- 
tions and a review of the principal tested layouts. 


ENGINES 
Some Characteristics of Sprays Obtained from Pintle-Type In- 
jection Nozzles 
By E. T. Marsh and C. 


465, July, 1933; 6 pp., 


. Waldron. N.A.C.A. Technical Note No. 


12 figs. [E-1} 


Engine Performance with a Hydrogenated Safety Fuel 
By Oscar W. Schey and Alfred W. Young. N.A.C.A. Technical Note 


No. 466, July, 1933; 8 pp., 5 figs. { E-1 | 


Pressure Rise, Gas Vibrations and Combustion Noises During the 
Explosion of Fuels 


By Professor Wawrziniok. ‘Translated from Automobiltechnische 
Zeitschrift, February 10, and March 10, 1933. N.A.C.A. Technical 
Memorandum No. 711, June, 1933; 17 pp., 24 figs. [E-1] 


High Speed Engire Pressure Indicators 


Air Corps Technical Report No. 3768. Published by The Chief of 
the Air Corps, City of Washington, May 15, 1933; 17 pp., illustrated 
[E-1] 

Infra-Red Radiation form an Otto Cycle Engine. Part I. 


Apparatus and Technic 
By Sydney Steele. 
April, 1933, p. 388. 


Published in Industrial and Engineering Chemistry, 
[E-1] 

This is the first of a series of papers describing an investigation at the 
Bureau of Standards of infra-red radiation from the cylinder of an Otto 
cycle engine delivering power. The radiation passes through a fluorite 
window, for which thirty-one positions are available, each giving a view 
of a small depth of charge in a direction approximately 


flame travel. A system of surface 


pe rpendicular to 


silvered mirrors focuses the radiation, 


first on the slit of a stroboscope (open for 2° of crank angle) and finally 
on a sensitive single-junction antimony-bismuth vacuum thermocouple. 
The e.m.f. generated is measured on a specially mounted Thomson gal 
vanometer. Curves the effect on radiation of a 
in engine operating conditions, 


tion, benzole being used as the fuel. 


show red glass filter, 


variation and change of widow posi- 


Pressure and Frictional Resistance of a Cylinder at Reynolds 
Numbers 5,000 to 40,000 


sy L. Schiller and W. Linke. Translated from Zeitschrift ftir Flug 
techntk und Motorluftschiffahrt, Vol. 24, No. 7, April 13, 1933; Verlas 
von R. Oldenbourg, Miuinchen und Berlin. N.A.C.A. Technical Memo 
randum No. 715, July, 1933; 11 pp., 13 figs. [E-1] 


Der DVL-Glimmlampen-Indikator fiir Schnellaufende Motoren 


5 ichard Brandt and Heinrich Viehmann ublished in Automobil 

By R 1 | It 1H h Viel Pul 

technische Zeitschrift, June 25, 1933, Pp. 309. [E-1 
The German Institute for Aeronautical Research has developed an in 


dicator, the de of which are here described, for which 
is claimed practical freedom from inertia effects. In it a 
brane a lamp, the light of 


The 


a given pressure. 


sign and operation 
contact mem 


operates which 1S 


photographed on a r 


volving drum membrane is actuated by 


a pressure element, set for 
The complete diagram is built up from a number of 


records of successive working cycles. 


(Concluded on page 58) 
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Parker Processes are protecting the bod- 
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Make sure the new car is rust prooted, as 
disreputable appearance dulls pride in 
ownershi Pp quicker than faulty operauion. 
Operanng faults usually are € asily over- 


come, but refinishing jobs are costly. 
It will pay to ask your dealer, “Is this car 
rust-protected by Parker Processes?” 


PARKER RUST- PROOI COMPANY 
Fast Milwaukee Ave., Detroit, Mich. 
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Get rid of 


DELAYS DUE TO 


Win Was ereelel Ri, [ce 


@ Shut downs and delays in service are costly 
wherever heavy duty engines are employed. 
Water-cooling has been one of the biggest factors 
in these delays. In announcing the new Domark 
air-cooled engines, the great need for engines of 
this type to decrease costs is recognized. 

The air-cooled engine shown above develops 104 
horsepower at 2600 r. p. m. It has been designed 
especially to supply the demand for air-cooling in 
the compressor, truck and tractor fields and for 
general industriai application. Inherent in the air- 
cooling design is the elimination of leakage, cor- 
rosion, boiling and freezing. A positive saving in 
weight is accomplished by lack of water and more 
than 150 fewer parts. Write for further information. 
The Doman-Marks Engine Co., Amesbury Mass. 


DOMARK 


AIR-COOLED 
ENGINES 


FOR TRUCKS, TRACTORS AND 
STATIONARY INSTALLATIONS 
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NOTES AND REVIEWS 
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MATERIAL 


Gum Formation in Gasoline—I Measurement of Gum Stability 
of Gasoline 


By T. H. Rogers, J. L. Bussies and P. T. Ward. Published in Industrial 
and Engineering Chemistry, April, 1933, p. 397. [G-1] 


The increasing use of vapor-phase gasoline, in response to the de- 
mand for motor fuels of better knock rating, has intensified the prob- 
lem of satisfactorily evaluating the gum stability of gasoline. It is shown 
that the Voorhees oxidation test, which measures the oxidation behavior 
of gasoline at 100° C. in terms of the induction period, has certain ad- 
vantages over the metal bomb test. Results correlating the Voorhees 
test with gum storage tests in glass at 35° C. are shown, and a tentative 
relationship between this standard storage test and practical storage is 
indicated. 


The Use of Synthetic Methanol as a Motor Fuel 


By Donald A. Howes. Published in the Journal of the Institution of 
Petroleum Technologists, April, 1933, p. 301. [G-1] 

Methanol is described by the author as the simplest member of the 
series of aliphatic alcohols, a colorless liquid which boils at 64.7° C., 
burns with a non-luminous flame and leaves no residue. Like all other 
alcohols, methanol has a lower calorific value than hydrocarbons, and 
consequently has a high rate of consumption for a given power output 
at normal compression ratios. Because of the last named characteristic 
it is concluded that undiluted methanol is not a satisfactory fuel to employ 
in engines of normal compression ratios and the paper deals only with 
(a) the use of methanol in an undiluted state in engines of special types 
such as racing cars, and (b) the use of gasoline-methanol mixtures for 
all engines normally run on gasoline alone. These two phases of the 
subject are discussed theoretically and in the light of tests conducted in 
both the laboratory and on the road. 


The Beneficial Effect of Oxidation on the Lubricating Properties 
of Oil 


By R. O. King. Reprint from the Proceedings of the Royal Society, A, 
Vol. 139, 1933. [G-1] 

The experiments were made in conditions promoting oxidation of 
the lubricating oil and at constant speed and load. Friction, in the cir- 
cumstances, the author points out, falls as the temperature is raised and 
generally passes through a minimum value (4min.) at a temperature 
somewhat less than that of seizure (S.T.); lubricating value or per- 
formance is represented by the observed values of #min. and S. T., 
which for a typical blended mineral oil were 0.0010 and 158° C. re- 
spectively at the beginning of oxidation. Viscosity was observed to in- 
crease with oxidation but the consequent increase of fluid friction was 
apparent at temperatures below 50° only, that is when the fluid film 
was relatively thick. Friction at higher temperatures decreased with 
the progress of oxidation and S. T. rose. The oil in a state of partial 
combustion remained an effective lubricant, 4 being less than ever recorded 
for fluid friction, even with air as the lubricant. A safe region of high 
temperature lubrication was attained and experiments with various oils 
show that the extent of this region and the life of the oil depend on ox- 
idation characteristics; friction is due neither to viscosity nor to the 
action of the adsorbed layer. It is suggested that the active or polar 
molecules formed during the early stage of oxidation build up to an 
appreciable thickness on the adsorbed layer and the friction observed 
is that on the surface of the built up layer. The surface -diminishes 
in rigidity in the direction of motion as the thickness of the boundary 
layer increases and friction approaches zero as a surface of complete 
slip tends to be reached. 


PASSENGER CAR 


Le “Point” des Roues Avant Indépendantes 


By S. Hertz. Published in Omnia, February, 1933, p. 492. [L-1] 


A necessary corollary to independent-wheel suspension is an absolutely 
non-resonating frame and body, in the opinion of Georges Broulheit, 
the French engineer. This for all practical purposes implies rigidity. 
In this article is described a laboratory method for testing the rigidity 
of the chassis as a whole and of each of its parts, and a new mounting 
for front fenders, radiator and headlights designed to prevent resonance. 


Le Salon de l’Automobile, a Berlin, en 1933 


By G. Delanghe. Published in Le Génie Civil, April 15, 1933, p. 341. 
[L-1] 
Although including a greatly reduced number of exhibits, the recent 
automobile show at Berlin is said to be of considerable importance be- 
cause of the originality and novelty of the designs shown. Chassis fea- 
tures of note are lowered center of gravity, independent wheel suspen- 


sion and divided axles, engine features, increased speed, compression 
ratio and Diesel popularity. 





Ignorance Sires Argument, “Ket’ Says; 


implicity Breeds Understanding 


By C. F. Kettering 
Vice-President in Charge of Research 
General Motors Corp. 


very method makes their thinking complicated. 

Personally I believe that you can simplify anything that 
you understand. Take, for example, the gyroscope. The late 
Elmer Sperry, whom I knew well, probably knew more about 
gyroscopes than any other man of our generation. He 
developed the gyroscopic stabilizer for ships and airplanes. 
We used to have long conversations about velocities, pre- 
cessions, and forces. 

I said to him one day, “Elmer, why don’t you tell me in 
simple language, just how a gyroscope works.” 

He replied, “that’s easy,” and immediately launched forth 
into a complicated mathematical discussion involving rules 
of motion, etc. As well as he knew the subject, he could not 
get along without the expressions of higher mathematics. 

One afternoon while sitting on my boat, the thought came 
to me: if I can resolve the seemingly complicated motions 
of the gyroscope into a few commonplace fundamental 
motions, it ought to be easy to tell the story in simple 
arithmetic. Well, I worked a few hours on the subject. 
Finally I had the answer. 

When I got back to the laboratory, I called in one of my 
crack mathematicians, and I said to him, “Joe, tell me in 


ee people never seem able to simplify things. Their 
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simple language, how the gyroscope works.” He started to 
recite the same mathematical formulae Mr. Sperry had used. 
I stopped him. 

“Here, just a minute.” Laying my simple explanation 
before him, I said, 

“Doesn't this state approximately what the gyroscope does? 
Am I not approximately right?” 

“You're a hundred per cent right,” he replied, “but I 
never thought of saying it that way.” 

Now that’s just the point. Things don’t need to be com- 
plicated. A few weeks ago I had a long argument with a 
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group of university professors about engineering education. 
Some of them agreed with me that a few simple well-thought 
courses would suffice to give the engineer the basic education 
he needs, but most of them rebelled: they still clung to the 
erroneous idea—at least I believe it is erroneous—that a 
whole lot of special courses are needed. 

I am a strong believer in teaching both physics and 
chemistry as informational physics and informational chem- 
istry. In other words, I should start with things as they are 
and try to find out why they are made as they are. I would 
use common things for this purpose. What do we know for 
example, about a clothes wringer or a food chopper? They 
were made by people to do a definite job. A meat chopper, 
for example, was made as it is because so far as we know 
it is the best form of a machine to cut tough meat. If some 
mathematician or “scientist” later finds out that the cutter is 
a spiral, that’s interesting, but not causative, and we may be 
able to improve the form of such a machine. Probably we will 
if we earnestly set to work to do it. 

When we look back and recall the best teachers we have 
had, we never mark those who were the most exacting on 
examinations or the most severe disciplinarians; rather we call 
to mind the teachers who gave us broader pictures of the 


After Dinner Epigrams 


When he talked at the $.A.E. Century of 
Progress dinner in Chicago, C. F. Kettering 
punctuated his remarks with characteristic 
spice, some of which the JouRNAL takes 
this opportunity to pass on to its readers. 


* * * * * 


“We have got to be thinking of more 


ways to do things; more different things to 
do.” 
+ ss + * 


“We are in the kindergarten as far as 
knowing that elementary thing about our 
business—what makes the automobile go?” 


* * %*K * X* 


“If we have one problem of engineering 
today, it is to step up to bat with the recog- 
nition that the world isn’t finished.” 


oe oe se @ 


“If there is one thing you can’t set on a 
research problem, it is a due date.” 


* * * * * 


“There is a lot of difference between the 
capitalistic system of profit and loss and 
the financial system which wants to balance 
the budget every Tuesday afternoon at 4 
o’clock. You can’t make progress under 
the latter condition.” 
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things we wanted to know about, those who inspired us. In 
my own engineering college work, my best teachers were those 
who led me to see the proper perspective of things. In those 
college days in the physics class, we liked to see the experi 
ments just as students do at the present time. But, experi 
ments are not the right way to teach physics, for this method 
starts out at once to make physicists of every man in the 
class, training for specific things, and excluding the broad 
principles which constitute the educational value of physics. 

In other words, the distinction between cooperative educa- 
tion and the ordinary kind seems to be just this: in the former, 
we try to lap weld a fellow on industry and in the latter we 
butt weld him on. Some fellows will stand butt types ot 
welding and some will not. The question requires analysis, 
and while the cooperative plan has its place, its extent is 
uncertain. Only actual experiment will determine the breadth 
of its application. 

Anyway, those who went to the ordinary type of school 
and were butt welded on industry will appreciate the lap 
welding. 

When I was developing the electric lighting and starting 
systems for the automobile, it was my knowledge of radio 
communication and of some of the fundamental facts of 
physics which I was studying at that time that helped me 
most. 

My contention is that you shouldn't have a course in radio 
engineering or automotive engineering or some other kind 
of engineering, but that you should give a boy a good 
thorough knowledge and understanding of what I call enfor- 
mational physics and informational chemistry. In other 
words: basic facts, knowledge about practical application, not 
a lot of arbitary formulae or special applications. 

As a case in point, you should begin by teaching them the 
elements of mechanism. Give a young man a thorough ground 
work and then turn him loose to solve his own problems. 
[ would make of him a real research man; teach him to ques 
tion everything, never to be satisfied; instill in him the 
creative type of mind. If he knew the laws back of physics 
and chemistry, he wouldn’t be held by specific or “grooved” 
thinking. He would not be controlled by formulae, nor by 
handbook information. Some engineers think if a thing isn’t 
in the handbook, it doesn’t exist. They are either afraid or 
don’t think of creating a new way or a new thing. 

Most professions are slaves to precedent, and it’s hard to 
get a man out of a rut, once he is in it. That’s one of the 
reasons why I like to talk with all kinds of people, and do all 
sorts of things. It keeps your thinking flexible. It helps to 
dissolve your prejudices. It keeps you young mentally. 

The other night, coming home from New York, I was 
sitting in a club car, surrounded by a group of bankers. We 
were discussing the financial situation. Suddenly one of them 
turned to me and said: 

“Ket, what are you doing to safeguard your own personal 
assets?” 

I told him that several years ago I had organized myselt 
into a little corporation operated by a group of men in whom | 
had confidence. 

“While I had a chance,” I said, “I wanted to see how they 
would administer my estate. So far, I feel that they were 
doing a pretty good job.” 

“Good Lord,” chimed in one of them, “I certainly wouldn’t 
do that in this day and age. I would divide my money in 
three parts, get a third of it in gold, and stick it into the 

Bank of Montreal, or some other such place.” I laughed. 
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IGNORANCE SIRES ARGUMENT 15 


“Well,” I retorted, “I wouldn’t do anything like that, I have 
more confidence in my fellow men, and besides, I don’t 
believe in hoarding, and in withdrawing money from indus- 
trial circulation.” 

“Well, suppose you lost everything you had?” queried 
another. “What would you do?” I laughed again. 

“Well, I would do just what I did before when I didn't 
have any money. I would think my way out. I would create 
something people wanted, something they needed, and would 
pay money for. There are plenty of such things. 

“I’m not afraid of losing my assets because I don’t believe 
that a man’s assets are in money. 

“I don’t get excited about our going off the gold standard 
either. Though we may talk about going off the gold stand- 
ard, the final standard is the exchange of human services. 
We have been too much concerned about the formulae upon 
which business is transacted. The gold standard is supposed 
to be the fundamental formula, the measurement of all values. 
But the only two inherent factors of value of gold, up to the 
present, have been simply that it doesn’t corrode, and that 
it is dificult to counterfeit. Surely the intelligence of the 
American people will be able to devise a standard equal in 
utility if they have to. 

“As I have said many times before, what is needed is the 
proper appraisal of the relative values of our great assets, both 
old and new. What is needed is cooperation, which alone can 
give us back our fundamental faith and confidence in the 
ability and intelligence of the American people. We have all 
the essentials of a great prosperity, the raw materials, the 
commodity resources, the factories and the greatest group of 
skilled willing workers the world has ever seen. What we 
engineers need to do is to get these things correlated and get 
the motor of our industrial civilization going again. 


Civilization a Series of Experiments 


“We are in the middle of an experiment, the whole progress 
of civilization is a series of just such experiments. We shall 
develop men of faith who will submerge their inherent ego- 
tism, because they believe in the fundamental principles and 
essentials which finally make the experiment a success. The 
trouble is that we have talked about cooperation but we have 
acted and thought in terms of individual greed and self ag- 
grandizement. 

“Whenever money is hoarded, men are out of work. Every 
time the circulation of money is slowed down, men are laid 
off, and vice versa, when men are laid off, money goes out 
of circulation. 

“Fortunately, it is inherent in the human mind to want 
everything and the best of everything. Our provincialism and 
slow complicated thinking have kept us in bondage, but 
fortunately the speed of communication, especially as expressed 
through the radio, is rapidly overcoming our provincialism. 

“We are inclined to believe that we have a number of 
segregated professions; that we have to go to one specialist 
for this and to another specialist for that. As a matter of 
fact, there are a few fundamental laws back of life that govern 
us all, and whether we are engineers or bankers or boot 
blacks, we all live in the same world, we can all get along 
well, if we will just simplify things and get rid of compli- 
cation. We shall see things clearly then, know when to go 
to specialists and when not to. 

“Argument is always an indication of lack of knowledge. 
And when two fellows argue, either one of them is right and 
the other is wrong, or they are both part right and part wrong, 


At Century of Progress 





Charles F. Kettering chats with O. E. Hunt, another 
General Motors vice-president, as they inspect the Century 
of Progress Exposition in Chicago. 


or both of them are wrong—and it is usually the latter. So an 
argument is always an indication of ignorance. 

“I remember the time, not so many years ago, when there 
used to be an argument about how to set up a financial state- 
ment. Finally the great banking houses all over the country 
wrote down a few ground rules upon which investment, 
depreciation, tools, etc., were to be put down as a basis of 
computation. Therefore, whether a bank was loaning money 
in Detroit, Dayton, or New York, they could tell what those 
representative things were, because they were worked out 
along the same lines on the same basis. Now even those 
statements don’t seem to mean much. 

“The engineer is the fellow who goes down the road in 
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More Kettering Comments 


“Any time we get in engineering work a 
technical man from a university it takes 
three years from the time he joins us be- 
fore he understands what we are talking 
about.” 

ee © 2s 


“T have only one scrap with technical 
education—if all the slide rules would get 
swelled up and stuck, there wouldn’t be 
any great loss.” 


2 es & ® 


“T am 100 per cent for the use of mathe- 
matics in modern physics, but I should like 
to have the fellow know first what he is cal- 
culating.” 

+ 2 ¢ @ 


“We as engineers have come to the point 
where we have to make up our minds 
whether we are going to be technical short- 
hand writers or creators.” 


* * *K * * 


“There is nothing wrong with this coun- 
try, only the bookkeepers have got all 
balled up.” 


*K *K * *K *K 


“The whole progress of the world de- 
pends on our ability to change and follow 
the demands and customs of the people.” 


the direction of future progress and tries to study in advance 
what the needs of the customer are going to be in one, two, 
five or ten or even twenty years from now, based largely on 
what he is able to learn from the public. He is supposed to 
be scientific. We have a very definite definition for scientific 
accomplishment. A scientific anything is something we 
know nothing about. As soon as you know something about 
it, it is no longer scientific but becomes commonplace. 

“Sometimes a need exists, long before the public knows it, 
or even the engineer suspects it, but when a thing like that 
does come on the market, you see a tremendous growth of 
a particular industry in a short time. The automobile was 
like that, so was the electric refrigerator. It’s up to us as 
engineers to be the prophets. 

“Research and engineering are of three general types. One 
is the Monte Carlo type. We take a chance on spending so 
much for research and engineering in the hope that maybe 
the boys will strike something that will pay it back. That is 
just shooting crap with progress. 

“Another type is that of putting research on the engineering 
department, buying a lot of apparatus and having pictures 
taken of it. That is good stuff for the advertising department. 

“A third type of research is that which really tries to fix 
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what is wrong with the product and tries to find out what is 
going to be built. 

“It is my impression that if we took half the money spent 
on advertising and put it into the product, we wouldn’t need 
so much advertising—and it is my impression that if we made 
more changes we would have more progress. 

“There is one unit that just has to change; that is the $10,000 
unit in tool making. No tool maker, you know, can make 
anything for less than $10,000. We have got to spend less 
money on tools and keep more flexible. 

“Take another thing that’s important to engineers now: 
accurate measurement. Formerly we were satisfied with a 
thousandth of an inch. Now we can work with ten thous- 
andths easily. We have plenty of means for extremely accu- 
rate measurement, and that’s a great help. It gives us the 
basis of accuracy and interchangeability of parts in manu 
facturing. 

“Some men claim—and I[ am inclined to believe them—that 
we have now. reached the point when we need a good house 
cleaning. We have a chance to drop a lot of our discarded 
and antiquated methods and machinery; old ways of doing 
things. Maybe we can get along without some of our so 
called economic idols and standards. Let’s see it we can any- 
way. Suppose we find a way to split the atom. Suppose we 
find a new way to make power that is a lot cheaper and easier 
than our present methods. Think what will happen to civ 
ilization. What will be the ‘mental attitude’ then of some 
of our bankers and economists? 

“The real value of a man’s thinking consists of his ability 
to have an ever-widening vision, an ever-broadening mental 
perspective. Stagnation comes with a stoppage of creative 
thinking. That’s what’s the matter with motion pictures 
today, the radio, too, is beginning to show the effects of 
‘chewing, as I call it. Both of these industries are re-vamping 
and chewing over the same old thing. I go to movies about 
twice a year, and usually come home feeling that the time 
has been wasted. I haven’t seen anything new; heard any- 
thing new. They are simply re-vamping the same old stuff. 

“T get the greatest kick out of talking with new people, no 
matter whether they are ditch-diggers or bankers. The man 
who can give me a new slant on things is always interesting, 
and I like to talk with him. To learn a new thing gives me 
the fullest satisfaction. That’s the reason I am so much in 
love with my job as a research man. 


Engineers Need Imagination 


“Engineers as a class, are too conceited; they think they 
know a lot. They don’t mix with enough different kinds of 
people. They lack imagination. They are not emotional 
enough. Few of them have a broad mental perspective. Too 
many of them are satisfied with things as they are. They are 
not dissatisfied enough. They are inclined to put formulae 
ahead of facts, and most of them lack the ability to transfer 
their thoughts in simple language to the general public. 

“Take the Century of Progress exhibition in Chicago as an 
example. It is good. It has a lot of things well worth seeing, 
but it has one fundamental fault, which a woman expressed, 
succinctly, the other night in a conversation which I over- 
heard. Said she: 

“This ain’t no Fair for an ignorant woman like me.’ 

“As engineers we should be ashamed of the indictment. | 
for one have been thinking a lot about it. For one thing, 
I have taken down the signs we first put up the day the 
General Motors research exhibit opened, and substituted fo: 
them the questions the people asked.” 
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EEMS early to be talking about 
the annual meeting scheduled for 
Detroit, Jan. 22-25, but we've 

heard enough already about the topics 
planned for discussion to begin to get 
excited. 

Very few papers have been nailed 
down tight, at this early date, of 
course, but we’re going to be surprised 
if a fast-cracking paper on independ- 
ent wheel suspension by an Ameri- 
can passenger car engineer isn’t one 
of the things that starts a real dis- 
cussion. There will be plenty of 
specific designs to argue about by that 
time! 

All we hope is that the programs 
don’t get so crowded as to leave no 
time for extemporaneous talking. 
That has happened! 


AIL to the Metropolitan Sec- 
H tion! By action of its govern 
ing board in giving up the 
date on which it has held a dinner 
during automobile show week each 
year, the Society will be able to hold 
its big Annual Dinner on Monday 
evening, Jan. 8, 1934. There will be 
no “Met” Section dinner that week. 
Metropolitan Section officers and 
members are planning to cooperate 
actively to make the single big dinner 
an outstanding success. 
The whole Society will benefit ma 
terially from this gracious act. 
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HE Washington - sponsored 
work growing out of the activi- 
ties of the Roosevelt Administra- 


tion will provide employment for 
many engineers directly as well as in 


Chronicle and 


Comment 


By 
Norman G. Shidle 


directly, but the specific opportunities 
for S.A.E. members appear to be 
limited. 

Several months ago, General Man- 
ager John A. C. Warner first visited 
Washington, made a number of per- 
sonal contacts and subsequently has 
been in touch with almost every 
agency involved in the carrying out of 
the various ramifications of the Roose- 
velt reconstruction program. The re- 
sults of these efforts have been made 
available to members through the 
S.A.E. Placement department. 

Two things stand out from the in- 
formation gathered: (1) Much of the 
administrative work of administering 
the various programs is being done by 
men still in the pay of private corpora- 
tions which have lent them to the 
Government for the emergency; (2) a 
large proportion of the paid positions 
opened up through the activities of 
such bodies as the Federal Emergency 
Administration of Public Works will 
be on a civil service basis—and many 
of the men employed will be drawn 
from engineers already on civil service 
furloughs. 

Among the proper officials to be 
contacted as regards employment on 
these Emergency Administration proj- 
ects, incidentally, are the Regional 
Advisors, one of which has been ap- 
pointed for each State. The names of 
these Regional Advisors are available 
through the S.A.E. Placement Service. 

Other agencies with which Mr. 
Warner is in touch include the Na- 
tional Recovery Administration, the 
Bureau of Public Roads, the Federal 
Coordinator of Transportation, the 
Department of the Interior, the Civil 
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Service Commission, and the NRA 
Deputy Administrator for the auto- 
motive industry. 
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ELEBRATING its 25th anniver- 

sary, General Motors has un- 
earthed various bits of interesting 
technical history among which ap- 
pears the story that back in the early 
days a double opposed motor which 
was being developed gave a good deal 
of trouble through the fouling of one 
cylinder because proper rings were 
not then available. 

The problem was solved, the story 
runs, by turning the motor over, 
thereby providing a reservoir for oil 
which otherwise would have been 
troublesome. Compensating adjust- 
ments had to be made, but it is said 
that the famous Model F engine, 
which established the Buick reputa- 
tion for dependability, actually ran 
backwards, as contrasted with its 


original plan. 


A.E. CONGRESS speaker Laur- 

ence H. Pomeroy visited 
Canada on his way back to 
Daimler-duties in England. That un- 
paralleled master of word cadences, 
Canadian Section Secretary Warren 
B. Hastings, apparently heard the 
distinguished Britisher speak at a 
luncheon given in his honor at the 
Granite Club, Toronto, because 
among paragraphs of a recent letter 
from Hastings we found the fol- 
lowing: 

“Pom’s illness has not compromised 
his gusto or geniality, let alone his 
Aristophanic wit and humor; neither 
has it decelerated the tempo of his at 
times audacious repartee.” 
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of resulting air forces are 


By R. H. Heald 


{ssociate Physicist, Bureau of Standards 


HE fact that the air resistance of the present-day auto- 

mobile body can be reduced greatly by streamlining, 

with a consequent reduction in power expenditure, is 
generally recognized by automotive engineers. This reduc- 
tion will necessitate somewhat radical changes in the appear- 
ance of the automobile, which the public may be slow to 
accept. If, however, the streamlined car is reduced to practice 
the saving in power may be used either as a means of im- 
proving the economy or of increasing the maximum speed?. 
Whichever the direction of the trend, designers will no doubt 
be interested in the detailed aerodynamic characteristics of 
the car body. It is the purpose of this paper to point out 
some of the effects of side winds on the automobile and to 
indicate the magnitudes of the resulting air forces. 


Resolution of Velocities and Forces 


Let us suppose a horizontal wind of speed Vw blows against 
an object, such as an automobile, moving with a speed Va, 
the wind being at an angle @ to the direction of motion. The 
resultant wind, having the angle ~ to the direction of motion 
and the velocity Ve, is obtained by completing the velocity 
parallelogram as indicated in Fig. 1. The velocity and 
direction of the resultant wind determine the magnitude of 
the forces acting along, and at right angles to, the longitudinal 
axis, which are called the longitudinal force x and lateral force 
y. The magnitude and direction of the resultant wind can be 
computed by means of the formulas: 


Ve = V Va + Vw + 2VaVw cos 8) 1) 

a = V, sin B/Ve (2 

In testing automobile models in the wind tunnel the air- 

stream represents the resultant wind. It is convenient to 

determine the forces along and across the wind, that is, the 

drag and crosswind forces, (not indicated in Fig. 1), the 

model being inclined at various angles, in the horizontal 

plane, to the airstream. These forces are then resolved on 

the longitudinal and lateral axes. This method was adopted 

in previous tests at the Bureau of Standards* and from these 

Fig. 1 (see Page 20) has been plotted, representing the varia 
tion of the ratio. 

Lateral Force 
2 = 
Drag for a = 0 Deg 


with the sine of the angle of the relative wind, for a touring- 





1 See Automotive Industries, March 25, 1933, p. 368 
2 See Bureau of Standards Journal of Research, August, 1933 
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Side Winds Abate Performance Gains 


Effects on streamlined cars pointed out 
in newly developed formulas. Magnitudes 


indicated. 


“As maximum = car 
speeds are increased, 
air forces other than 
‘head-on’ resistance be- 
come increasingly im- 
portant. 

“It would seem desir- 
able, therefore, before 
a new type of body de- 
sign such as the stream- 
line form is adopted, 
that a complete investi- 
gation of its aerody- 
namic characteristics be 
made.” 


car model and for two sedan models. It will be noted from 
Fig. 1 that the relationship existing between R, and sin x (up 
to 2 45 deg. or so) may be represented by a straight line; 
also, that the point for the heavier-type sedan, representing a 
car built about 1922, falls on the extrapolated line for the 
lighter-type sedan built about 1928. This is of interest in view 
of the fact that the models were of different design and were 
tested at different times. Assuming the linear relationship to 
hold for values of a between o and 45 deg. it may be expressed 
in the form of the equation 
R = 4.3 sin a, or 
y = 43 sin a KAVeR 3 
The product represented by KAV»* is the drag at the 
resultant wind speed when 2 o; that is, the “head-on” 
resistance at the resultant wind speed. In Equation (3), K 
represents the drag coefiicient, A the normal projected area in 
square feet, and Ve the resultant wind speed in miles per hour. 
The ratio of lateral force to longitudinal force, y/x, for 
angles of the resultant wind between o and 45 deg., is plotted 
in Fig. 2. Here again a straight line may be drawn through 
the points with a fair degree of approximation. It will be 
noted that the lateral force may be several times the longi- 
tudinal force. The relationship between lateral force, y, and 
longitudinal force, x, can be determined, for the sedan model, 
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from Fig. 2 to be 3 0.08 a x, where « is measured in 
degrees. 

It is convenient to use an equation involving the car speed, 
V4, the natural wind speed, Vw, and the angle of the natural 
wind, @, in determining the aerodynamic forces acting on the 
full-scale car. The elimination of Ve and @ from the lateral- 
force equation (3) is accomplished by substituting the quan- 
tity a for Vw/V in Equation (1), whence 


Vra=zrav (V.’ + Via te 2V.°a cos 8B) = Vav (1 + a?+ 2a cos B ) 
Let 
/(1+a?+2acos 8B) =c (5) 
Then 
Vr = Vac (6) 


(It will be noted that a represents the ratio of the natural 
wind speed to the car speed and ¢ represents the ratio of the 
resultant wind speed to the car speed.) 


and 
- ) ( sin 8 ) ( sin 8 = 
—— —_—= _— = a —_> -—_- —-— \¢ } 
Va c c 


Substituting the values obtained in Equations (5) and (6) 
in Equation (3) we have 


sin a = 


sin 6 


y = 43a KAVa‘c 
c 
=43asin BKA Vue (3) 


Hoped for from Streamlining 





The magnitudes of K and 4 are generally known or can be 
determined. The other variables in Equation (6) depend on 
the wind speed, the car speed and the angle of the resultant 
wind. Values of c can be computed, assuming various values 
of @ and a from Equation (5). Fig. 3, in which the values 
of ¢ are plotted for ratios of natural wind speed to car speed 
between o and 1, and for several angles of the relative wind, 
illustrates the relationship of these variables. 

Figs. 4 and 5 indicate the orders of magnitude of the 
lateral forces which may be expected to occur with certain 
car and wind speeds in the case of the present-day automobile. 
It is assumed that the ratio R, of lateral force to drag for zero 
yaw, for the modern car does not differ greatly from the 
ratio for the car of several years ago. In computing the lateral 
forces, use was made of Fig. 3 and Equation (8), using a 
value for A of 25 sq. ft. and a value for K of 0.0014. Using 
these values: 

y = 0.15 asin 8 Va'e (9) 

It will be noted from Fig. 4 that the lateral force for a 
given angle of the natural wind appears to vary almost linearly 
with the car speed when the car speed is more than 20 m.p.h. 
This relationship follows from Equation (9), in which it can 
be shown that, when a is less than unity, the lateral force 
varies approximately directly with the car speed. If the lower 
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ends of the curves in Fig. 4 are extended to the zero abscissa, 
the values so obtained correspond to the lateral force due to 
the wind on the motionless car. 

Fig. 5 indicates the effect of changing direction of the 
natural wind on the lateral force. The plot shows that the 
lateral force reaches a maximum value in the neighborhood of 
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the variation of lateral force with natural wind speed when 
the car speed is 40 m.p.h. Comparison of Figs. 4 and 6 
shows the lateral force to vary more rapidly with wind speed 
than with car speed. 

It will be noted that in this paper emphasis has been placed 
largely on the lateral forces, since they exceed the longitudinal 
forces considerably for a large range of the wind angles 
included in the investigation. Longitudinal forces can be com- 
puted by means of Equation (4). The lateral and longitudinal 
forces have been treated for the case when the resultant wind 
is from the forward quarter, since this is the condition most 
commonly encountered. 


Conclusion 


Although a study of the aerodynamics of the automobile 
body may seem somewhat academic, it can be seen from the 
foregoing that the problem is similar, in many respects, to that 
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of the airplane. As maximum car speeds are increased, air 
forces other than “head-on” resistance become increasingly 
important and should be considered in body design. Auto- 
mobiles are not always driven in still air but probably more 
often when the wind is blowing; hence, wind effects, although 


possibly of secondary importance, do enter the picture. It 
would seem desirable, therefore, before a new type of body 
design such as the streamline form is adopted, that a complete 
investigation of its aerodynamic characteristics be made. 

In conclusion it may be pointed out that the formulas 
developed in the foregoing text are not to be considered as 
having general application to all types of automobile bodies, 
but it is believed that they are supported by sufficient experi- 
mental data to make them useful in indicating the order of 
magnitude of the lateral and longitudinal forces which arise 
as a result of the action of the natural wind against a moving 
automobile. 

The inference to be drawn as a result of the large lateral 
forces which occur when an automobile is driven in the wind 
is of significance to the railroad designing engineer. The 
analogy between the automobile and the railroad train is 
sufficiently close to indicate that the improvement in either 
economy or performance of the engine which is expected to 
follow the introduction of the streamlined train will be 
affected somewhat adversely by the action of side winds. The 
importance of the effect depends on the persistence of the 
wind, together with its speed and direction, as well as on the 
form and average speed of the train. 


S.A.E. Annual Dinner 


Monday, Jan. 8, 1934, New York City; 
during Automobile Show Week. 


S.A.E. Annual Meeting 


Jan. 22-25, 1934, Book-Cadillac Hotel, 
Detroit, Mich. 


Baltimore—Nov. 2 

Engineers Club of Baltimore, 6 West 
Fayette Street; dinner 6:30 P.M. 
Fundamentals of Heat Treatment; Its Ap- 
plication to Manufacturing and Servicing— 
W. J. Diederichs, metallurgist, Autocar Co. 


Canadian—Nov. 15 

Royal York Hotel, Toronto; dinner 7:00 
P.M. 
Construction of Transcanada Highway— 
James Sinton. 
Ways and Structures for the Rolling Stock 


Produced by the Automotive Industry—P. 
M. Smith. 


Chicago—Nov. 7 

Hotel Sherman; dinner 6:30 P.M. 
Automotive Operation and Control—Fred L. 
Faulkner, manager, Automotive Department, 
Armour & Co. 
Members of the Automotive Transportation 
Supervisors Association of Chicago invited to 
attend as a body. 


Cleveland—Nov. 20 


Cleveland Club; dinner 6:30 P.M. 
Automotive Brakes. 


Dayton—Nov. 13 

Get-together meeting. 

Engineers Club; dinner 6:30 P.M. 
Speaker: Oliver Smalley, Cast Iron Institute 
of America. 


Detroit—Nov. 6 

Book-Cadillac Hotel; dinner 6:30 P.M. 
Modern Air Transportation—Edgar Guest 
and Paul Wright. 
Independent Springing—Athel Denham. 


Meetings Calendar 


Indiana—Nov. 9 

The Athenaeum, Indianapolis; dinner 
6:30 P.M. 
“Three Slants at Transmission Progress.” 
New Ratios and Other Changes and Progress 
that Tempt the Development Engineer—W. 
B. Barnes. 
Some Engineering and Psychological Pitfalls 
in Futuristic Transmissions—S. O. White, 
Warner Gear Co. 
Manufacturing and Sales Problems Found in 
Progressive Transmission Developments— 
John M. Simpson, Warner Gear Co. 


Kansas City—Nov. 10 


Steuben Club; dinner 6:30 P.M. 


Metropolitan—Nov. 16 

Hotel New Yorker, New York City; din- 
ner 6:30 P.M. 
Subject—Transatlantic Air Service. 


Milwaukee—Nov. 8 

Beloit Plant of Fairbanks Morse Co., Be- 
loit, Wis. 
Development and Application of Heavy 
Duty Diesel Engines—R. L. Howes. 
Automotive Compression Ignition Engines 
and Their Fuels—T. B. Rendel, Shell Petro- 
leum Corp. 


New England—Nov. 14 


Walker Memorial, Massachusetts Institute 
of Technology, Cambridge, Mass.; dinner 
6:30 P.M. 

Extreme Pressure Lubricants—F. Alex 
Nason, the Lubri-Graph Co. 


Northern California—Nov. 14 


Air Base, Sunnyvale, Cal. 
Inspection of Airship Macon. 


Northwest—Nov. 10 


Bergonian Hotel, Seattle, Wash.; dinner 
6:45 P.M. 
Wind Resistance and Its Effect on Body 


Design—Harry W. Musiel, chief engineer, 


Heisers’ Inc. 


Oregon—Nov. 10 


Lloyds Golf Club, Portland; dinner 6:30. 


The Hows and Whys of the Oregon Powe: 
Dam at Bonneville—John Lewis, JI. 


Philadelphia—Nov. 8 


Philadelphia Auto Trades Association; 
dinner 6:30 P.M. 
Independent Wheel Suspension—Athel Den- 
ham. 


Pittsburgh—Nov. 8 


Pittsburgh Athletic Club; dinner 6:30. 
Measuring in Millionths—C. E. Johanssen, 
C. E. Johanssen, Inc., Division of Ford 
Motor Co. 

Importance of Accuracy in Mass Production 

-Murray Fahnestock, Ford Dealer and 
Service Field. 


Southern California—Nov. 2 


Frank Wiggins Trade School, Los An- 
geles; dinner 6:30 P.M. 


Fuels of the Future—George L. Holzapfel, 


Holzapfel Instrument Co. 

Liquid Gaseous Fuels for Internal Combus- 
tion Engines—O. H. Ensign, Ensign Car- 
bureter Co. 


Syracuse—No meeting 


Washington—Nov. 1 

Sholl’s, 1219 G Street, N. W., Washing- 
ton, D. C.; dinner 6:30 P.M. 
The Story of Flying—Paul Edward Garber, 
Smithsonian Institution. 


Wichita—Nov. 3 
General discussion of racing-plane design, 


and practical application of racing design 
experience. 
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For many years, however, brake capacity has been hinted at 
in the laws of most states but this has been in relative terms 
by use of the words “adequate,” “good,” “sufficient,” or com 
binations of any two or all of these words. 

Examples of such laws read: “Each motor vehicle shall b« 
provided with brakes adequate to safely control the movement 
of such vehicle at all times when used on the highways of the 


state.” 


Or: “Every motor vehicle shall have good and _ sufhcient 


brakes to control the vehicle at all times.” 


California and Pennsylvania were among the first 


states 
to write specific brake capacity into their laws by stating a 


definite stop distance in feet from a speed ol 


20 


m.p.h., thus 
defining in the law the meaning of what was meant by 


quate” brakes. 


‘ade 


A tew other states have since written a stopping distanc 
into the law but most states that require adequate brakes have, 
instead of writing in a stop distance, been content with issu 
ing regulations which supplement the law 
definite stop distance. 


and _ specify 


Brake regulatory laws today have a character: 


First, they attempt to write the major technical require 


two-told 


ments for a system, or systems, of brakes for a motor vehicle 

thus encroaching on the field of design, and creating the 
possible danger of setting up barriers that give evidence of 
retarding the free flow of brake engineering and development, 


a field that must be left wide open for the engineer and the 


manutacturer. 

Second: They attempt to specify brake capacity in terms ol 
stopping distances either incorporating these specincations 1n 
the law or issuing them in the form of regulations or sug 
gested standards for cities, towns and villages to 
case they wish to conduct brake tests. 

It is a matter for congratulation that the new attitude of 
state regulation inclines definitely toward defining brake ca 
pacity solely in terms of stopping distances. That is the only 
yardstick that regulatory bodies should use in their attempt 
to define brake capacity. 

A few examples from state laws of provisions designed to 
instruct engineers will serve to indicate clearly the scope of 


such legislation. The earliest forms of such laws required two 
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entirely 


separate and independent sets of brakes. 


Some ot 
these laws read: 


“Every motor vehicle shall be equipped with two sets of 
ndependently-operated brakes,” or, 

“Every motor vehicle shall be equipped with two or more 
ets of independently-operated brakes.” 

today several 


There are in which this 


type of brake laws still exists, namely, two independent sets 


score Of countries 


ot brakes are required, with no thought of specitying brake 
capacity. 


Such legislation had its origin in the days when brakes 


were lined with leather, or other equally unsatisfactory mate 


rial; days when the adequacy of a set of brakes was quit 


completely ruined on one bad mountain descent and when 


the two independent sets seemed the only out for the law 


writers and tor those who were entrusted with the safety 


ol 
ife on the highways. It was the inadequacy of these early 


braking systems that made legislators require two independ 


ent sets of brakes. 


Our laws are still encumbered with multitudinous torms 


ol wordings, the eflort of legislators and motor vehicle regu 
what 


lators to define 


a braking system on motor vehicles 
should consist of. One of the major tasks ahead is to clarify 
this situation and to make certain that the law is kept free 
of engineering specifications, thereby leaving the road of 
development free for the engineer to proceed without restric 


tions so that the eventual 


construction can be reached by the 


most direct course 


\ few state regulatory authorities are gradually becoming 
conscious of the justice and reasonableness of such a course, 
but there are a few engineers connected with the enforcement 
departments of our states and cities who have the conviction 
that they to tell the engineers how 


brakes should be made, as well as how other pieces of motor 


are yoing 


automotive 


vehicle equipment should be designed, the materials that 
should be used and how the product should be manufac 
tured. 

In defense ot the stand taken by some of these regulatory 


ngineers, it must be stated that they have reason, in some 
cases, for assuming that some dictation to the engineer is 
needed because of the lack of adequate brakes on some of our 
commercial vehicles and the difhiculty of keeping such brakes 
in an adequate state of adjustment. 

These state regulatory officials with 


are ¢ ntrusted 


safety 


on the highways of the state. Every accident is laid on their 


shoulders. Most serious accidents are carefully analyzed in 
perhaps one-third of our states today, and a very definite, and 
commendable effort 1 at the roots 
the problem and to cooperate with our engineering depart 
ments in working out a solution. Closer cooperation between 
these state officials and our engineers and manufacturers is 
not only desirable but necessary. 
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ardstick for Defining Brake Capacit 


The monthly analytical tabulations of accidents, supplied 
by more than a dozen of our different states, should be 
studied regularly. Working with the state officials will make 
it possible to revise such tabulations so as to make them more 
complete and usable. 

These tabulations find conspicuous places in the daily press 
where the facts may not be carefully weighed and where 
wrong conclusions may be drawn too easily. Careful study 
of them will do much in the next few years to smooth out 
the path of future legislation. 

These tabulations are used today in many service depart- 
ments as good material for feeding to service stations for in- 
crease in service business, but I question if they are studied 
enough as a guide to the improvement of the product. 

The advent of four-wheel brakes brought our regulatory 
bodies face to face with the question of revision of brake 
definition and the evolution of the Uniform Motor Vehicle 
Law produced a definition of a braking system that is in use 
in practically one-half of the states and is recognized in the 
other half. This law registered a definite step forward in 
defining a legal braking system in that it departed from the 
previous requirement of two sets of brakes and in its place 
called for a system of brakes with two separate means of 
application of same—by foot for service use, and by hand for 
parking purposes. The definition reads: 

“Every motor vehicle shall be equipped with brakes ade 
quate to control the movement of and to stop and to hold 
such vehicle, including two separate means of applying the 
brakes, each of which means shall be effective to apply the 
brakes to at least two wheels. If these two means of applying 
the brakes are connected in any way, they shall be so con- 
structed that the failure of any one part of the operating 
mechanism shall not leave the vehicle without brakes effec 
tive on at least two wheels.” 

This might be described as the only uniform definition 
of a braking system in that it is used by over twenty states 
and is almost universally acknowledged in all countries using 
motor vehicles if not written into the laws of those countries. 

It has been virtually impossible for some regulatory officers 
to get over the hurdle that two separate sets of brakes are 
not necessary. A few years ago they were more disposed to 
recognize the fact than they are today due to the development 
in the past few years of high-powered, high-speed, large 
capacity commercial vehicles, not a few of which are semi 
trailers and multi-axle trailers. 

The situation gives evidence of becoming more involved 
than it was three or four years ago; hence the necessity for 
prompt and comprehensive study. 

That the motor vehicle authorities are seeking aid and 
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President of the Society in 1921, Mr. Beecroft begins his 
second term as treasurer in 1934. He has just been 
appointed industrial advisor to the NRA deputy admin- 
istrator for the parts, accessories and shop equipment 
industry, and has long been an authority on legislative 
relationships from an automotive standpoint. 
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direction, as their duties touch mechanical developments, is 
well evidenced by the fact that, nearly a year ago, the Eastern 
Conference of Motor Vehicle Commissioners, representing 
twenty-one states, and two provinces of Canada, and the 
National Automobile Chamber of Commerce, named a joint 
committee to discuss the problem with the result that today, 
by the wish of both bodies, our Society has a committee or 
ganized to look into this subject, study it and make its recom- 
mendations. What better recognition could be asked for 
than that in the end the engineers should be recognized as 
the proper representatives not only of the industry, but of 
the users and the state regulators in doing this work. 

Returning to the question of stopping distance, what is the 
present situation so far as any existing legislative standard 
is concerned: 

There is no fair or adequate brake code in existence. In 
1927 the Bureau of Standards after an exhaustive series of 
tests evolved a stop distance code, which today is obsolete, and 
which has not been revised due to a shortage of funds to 
carry out such revision. This code in brief said: 

Vehicles weighing 6000 lb. gross or less, shall stop from a 
speed of 20 m.p.h. on a dry, hard, level road, free from loose 
material with the foot and hand brakes in the following 
distances: 


Foot brake 50 ft. 
Hand brake 75 ft. 
Vehicles exceeding 6000 lb. gross weight: 


Both foot and hand brakes applied simultaneously, for 


two years: 50 ft. 
Foot brake alone 75 ft. 
Hand brake alone 75 ft. 


After two years the required stopping distances shall be: 


Foot brake alone 50 ft. 
Hand brake alone 75 ft. 


The hand brake requirement of this code is that which is 
equivalent in capacity to holding a vehicle stationary on a 
10 per cent grade. 

With regard to the probable future of four-wheel brakes 
and as indicating that the code was framed for vehicles with 
two-wheel brakes, the code contains the following sentence: 

“Should four-wheel brakes become universally adopted, re 
vision of this code would doubtless be both necessary and 
expedient.” 

The only part of this code applying to present motor vehicle 
design is the stopping distance for two-wheel brakes, which 
with many present day vehicles covers the hand brake situ 
ation. 

The Police Department of New York City evolved a brake 
capacity and brake testing code which became effective last 
year. This code is comprehensive in that it specifies not only 
stopping distances for brake tests, but specifically defines how 
such tests shall be conducted, and test instruments to be used. 
The stop distances required by this code from a speed of 
20 m.p.h. on a dry, level asphalt pavement free from loose 
materials, and with a coefficient of 0.78 between tires and 
street surface are: 


Foot Brakes: 


Four-wheel braked vehicles 22.2 ft. 
Two-wheel braked vehicles 43.3 ft. 
Hand brakes so. ft. 
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The code requires use of a decelerometer tor measuring 
stop distances and contains detailed instructions regarding its 
correct use. A speed in excess of 10 m.p.h. is required for 
decelerometer testing and where vehicles are not capable of 
such speed the stop distance is measured by tape. 

Many states have promulgated stopping distances require 
ments but they do not approach the status of a code due to 
lack of comprehensiveness and because they make no attempt 
to set up adequate means of testing or carrying out necessary 
inspections with the possible exception of one or two states 
and one or two cities. The necessity for a stop-distance code 
is definitely indicated by the lack of uniformity in recent 
practice of those states that have set up stop distances. A few 
examples will establish this: 

Stop distances for hand brakes from a speed of 20 m.p.h. 
for passenger cars and commercial vehicles—trucks and buses 

range from 30 to 8o ft. with such intermediate distances 
as 37, 40, 50 and 74 It. Some states have separate stop dis 
tances for hand brakes operating on two wheels (33 ft.) and 
other stop distances for hand brakes operating on four wheels 
(24.7 ft... Stop distances tor toot or service brakes have as 
wide a range, beginning with 22.7 ft. and rising through such 
stages as 24.7, 30, 33, 37, 40, 45, 50 to 75 ft. This lack of 
uniformity is further evident when a comparison between the 
stop required by hand and foot brakes is examined: 


Eight require the same stop by either hand or foot brakes. 
Four states require a 40-ft. stop by hand or foot brakes. One 
requires a 50-ft. stop by hand or foot brakes. 

Those states which specify a different stop for hand and 
foot brakes have not arrived at any standard of uniformity 
and there is no indication that their present figures are based 
on any reliable set of facts. Here are examples: 


Hand Foot 
State No. 1 75 ft. so ft. 
State No. 2 So ft. 45 ft. 
State No. 3 75 ft. 37 ft. 


A few of those states specifying stop distances for foot 
brakes give one distance required for a stop with brakes oper 
ating on two wheels and another distance for vehicles with 
brakes operating on four or more wheels. For example: 


Two Wheels Four Wheels 


State No. 1 33 ft. 24.7 ft. 
State No. 2 37 ft. 24.7 ft. 
State No. 3 45 ft. z0—sftt. 
State No. 4 50 ft. 35st. 


Some states have set up one scale of stop distances for 
passenger cars and another for commercial vehicles. Example: 


Passenger Cars Commercial Vehicle 
State No. 1 37 it. 50 ft. 


State No. 2 so ft. 75 ft. 


These examples are sufficient reason for establishing a code 
and, in establishing such, attention should be given to some 
factors that do not appear to have been given much consid 
eration up to this time. Some of these factors are: 

t—On many vehicles the present transmission hand brake 
acting only through two wheels cannot be expected to give a 
stop in the same distances as hand brakes acting directly on 
four wheels. Most states refuse to acknowledge the hand brake 
as a parking or holding brake only. Personally the officials 
admit that it is nothing more than a parking brake but 
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A brake code of stop require- 

ments that becomes a part of 

state laws must be such that 

the brake stations of the coun- 

try will be capable of main- 

taining the standards necessary 
to meet it. 


This does not mean that a code 
should be on the level with the 
present average of brake service. 
Neither does it mean that such a 
code should be the best per- 
formance of motor’ vehicle 
manufacturers, but rather that 
it should be a compromise be- 
tween the two—a rational, feas- 
ible one. 


officially they persist in subjecting it to the published stop 
distances that have been promulgated, destructive as such 
tests have proved to be where the brake does not act directly 
on the road wheels. Evidence of such destruction can be 
seen in broken propeller shafts and wrecked rear axles, not 
only on commercial vehicles but on some passenger cars. 

These regulatory officials defend their position on legal 
grounds, namely, that the law requires two sets of brakes and 
in case of civil actions arising out of accidents, the court and 
juries generally rule that if either set of brakes is not capable 
of meeting the stop requirements, such vehicle has defective 
brakes. In New York State the Court of Appeals has so 
ruled. 


Hand Brake Not Emergency Brake 


A possible and reasonable way out of this dilemma exists 
in the previously mentioned code of the Bureau of Standards, 
which did commendable service in early recognizing the fact 
that a hand brake is not a suitable or even feasible brake for 
emergencies due primarily to the amount of time necessary 
to bring it into effective use. Rather than make the error of 
defining the hand brake as an emergency one, the Bureau, 
in 1927, wrote the definition of a hand brake as a parking 
brake, one with capacity equivalent to holding the vehicle 
on a 10 per cent grade. 

Michigan is the only state to date that has taken the cue 
from this definition and the present Michigan law reads: 
“The hand brake shall be capable of holding the vehicle on 
any hill that it is capable of ascending.” Efforts to induce 
other states to adopt a similar definition of this brake have 
so far proved ineffective. 

In the very near future our legislatures must be convinced 
that the hand brake, due to the present high speeds of our 
vehicles, cannot be in any way considered as a factor in 
emergencies. The time element in its application definitely 
bars it. Our motor vehicle authorities generally recognize 
this, and are favorably disposed to having the laws changed 
barring one argument, namely, that they are not yet ready 
to approve vehicles with but one system of brake application 
for service use on the roads for the reason that, if such 
system becomes ineffective, they insist that there must be an 
additional system that can be used temporarily and that this 





additional system be adequate for a reasonable amount of 
road service use. They contend that many of the present 
vehicles do not have hand brakes that are capable of giving 
such a temporary amount of road use, this applying more 
particularly to commercial vehicles. 

There are other factors to be considered in developing a 
fair and adequate code that should receive consideration: 

With high-speed motor trucks the amount of deceleration 
per second that can be called safe must be decided. The 
character of load and the height of center of gravity enter 
into the problem. With power brake application, stops can 
be made which would push the load forward into the driver’s 
cab with results that might prove very dangerous. 

There is also the question of the amount of deceleration 
that is safe at speeds of 70 m.p.h. and up and deceleration 
that is safe for lower speeds. Such facts should be recognized 
in a code. 

With a rapidly growing conviction in most states that brake 
inspection periods are essential to increased highway safety, and 
that such inspections may soon be written into the laws and 
thereby become mandatory, it becomes essential that an early 
development of a stop code be accomplished. The automo- 
tive engineers in cooperation with the state motor vehicle 
officials and large users of the highways constitute the logical 
persons to undertake such a necessary work. 


Maintenance Must Be Considered 


Use of such a code bears a close relationship to brake main- 
tenance in the service field and here one of the human factors 
comes to the surface. There are two major aspects to the 
brake maintenance problem, one of which lies at the doorstep 
of the vehicle maker and the other at the doorstep of the 
service station: 

1—That on the doorstep of the manufacturer is the number 
of commercial vehicles that have been delivered with appar- 
ently inadequate brake capacity—brakes which, when the 
vehicle is new can meet all stop distance requirements, but 
which, due to lack of capacity, require all too frequent adjust- 
ments if the stop distances are to be met. 

Records from reports of motor vehicle officials tell of com- 
mercial vehicle brakes which, after the best possible adjustment, 
have virtually no effectiveness after a run of 300 to 500 miles 
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on regular route highways. No degree of maintenance can 
make the safe operation of such vehicles economic. The orig! 
nal brakes were not adequate. Some of such conditions result 
trom registering such vehicles with state authorities to carry 
a 75 per cent or even 100 per cent overload; in other cases 
they are due to hauling unbraked semi-trailers or trailers, and 


in still other cases to faulty operation of the vehicle. 
Brake Service Responsibilities 


2—The maintenance factor that lies at the doorstep ot the 
service station, consists generally in lack of adequate knowl 
edge of brake service and in lack of adequate service equip 
ment to carry out such adjustment work economically. 

Some states have shown commendable enterprise in trying 
to cope with this problem by appointment of official brake 
service stations, and by requiring certain pieces of service 
equipment in them, some states going so tar as to examine 
mechanics and to require that all brake work be approved 
by a capable and registered mechanic in each shop. 

Where supervision by the state authorities is adequate, such 


method gives fairly satisfactory results. The human factor in 


each ot several thousands of such official service stations be 


comes a dificult one to interpret. Opportunities for mer 
chandising in connection with such inspection have in places 
riot to the the 


racket; and in some states such systems of inspection have been 


run the word 


extent of warranting use ol 
quite defeated by the opposition of the vehicle owners, who 
refuse to be subjected to such possibilities. 

A brake code of stop requirements that becomes a part ot 
state laws must be such that the service stations of the country 
will be capable of maintaining the standards necessary to meet 
it; yet such service must prove profitable and at the same 
to the users. This does not mean that a 
the the 


Neither does it mean that such 


time be economic 


code should be on level with present average Ol 


a code should 


brake service. 
be the best performance of vehicle manufacturers, but rather 
Such 


most 


a compromise between the two—-a rational, feasible one. 


a code will be a distinct advance and would have a 


salutary effect on brake maintenance which would be reflected 
in an increase in satety on our highways. 
Such a the 


verformance but also on the trequency of brake inspections 
1 


code must be based not only on standard of 


Frequency should be based, not on a time limit, but rather: 
on a vehicle mileage basis. The proper period between ad 
justments varies largely with different installations, depending 
on the adequacy of the brakes when the vehicle was new, the 
character of use, the operator and the loads. 

A brake code must give consideration to brakes on semi 
trailers and trailers. The present status of brake legislation 


on such vehicles embraces three mayor considerations: 


1—The application of such brakes must be by the driver 
of the tractor or towing vehicle. 
2—The 


ments of other vehicles. 


loaded combination must meet. the 


stop require 

3—The braking system must be such that in case of break 
ing away of the towed vehicles their brakes are automatically 
applied. 

Few states require brakes on towed vehicles where the load 
on such is not over 1500 lb. 

Many states do not require brakes on towed vehicles where 
the brakes on the tractor or towing vehicle are of such ca 
pacity that, with the combination loaded, the stop distances 
can be continuously met. 

An examination of highway accident statistics, as furnished 
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monthly by over a dozen states, indicates that a higher stand 


ard of brake maintenance should work towards a definite 


reduction of fatal accidents. Unfortunately, many states do 
not have accident statistics and so nothing approaching a 
national picture can be arrived at. 

It is not possible, moreover, to make accurate deductions 
trom the records of states which have compiled quite reliable 
to the difficulty 


dominating cause of the accident. 


statistics due of arriving at the primary and 
For example: 

A fatal accident occurs at a rural highway intersection duc 
to vehicles approaching the intersection at angles of go deg. 
The primary cause may have been recklessness on the part 
of either Operator; or failure of one of the operators to grant 
right of way to the vehicle from the right; or a badly con 
cealed intersection; or a blind spot due to the vehicle body 


the brakes 


may not have been the primary cause of the mishap, it still 


structure; or failure of the brakes. Granted that 


remains possible that had the brakes been adequate and in a 


good state of adjustment, the accident might have been 


avoided or reduced trom a fatality to an injury. 


In this connection one fact stands out, namely, that the 


number of motor vehicles with poor brakes in fatal accidents 


has increased during the current year 29 per cent over that 


of a year It is not always possible in the case of fatal 


AYO. 
or non-fatal accidents to determine accurately the condition of 


the brakes, but the above figures are from a reliable source 


and indicate a definite trend. 

Another significant fact in the past four years is that the 
number of persons killed in highway accidents at night has 
killed by day, which is a reversal of 


€ xceeded the number 


previous experience. In Massachusetts in 1932 there were 26 
per cent more persons killed by night than by day. Inade 
quate lighting of vehicles and highways may have been large 
factors in this. Trafic from midnight to 6 A.M. constitutes 


but 6 per cent ol traime. 


In New York State during 1932 the fatalities by night for 
the first time practically equalled those by day. That 25 
per cent of these fatalities occurred at state highway inter 


ections, points to a probability that brakes pl | t 
‘5 lS, « } all i < if ARCS } ayes a pal 
in such. 

In Rhode Island 40 per cent of those killed in highway 


accidents were occupants ot motor vehicles. 


Adequate brakes in the best feasible state of maintenance 
will not eliminate accidents particularly when 90 per cent of 
the accidents are directly due to the operators’ recklessness, 
The 


a better 


carelessness or failure to recognize the rules of the road. 


best brakes will not make the operator attentive nor 


driver, but a competently enforced brake code, uniform in all 
states, will highway 


] 
iccomplish much by way of greater 


safety. 


Trucks Haul More Crops 


M! YTOR trucks hauled to consuming markets 41 per cent 
of the 1932 potato crop ol the intermediate and late 


crop States marketed up to January 1 this year, according to 


estimates of the U. S. Department of Agriculture. 


Motor-trucked receipts of fruits and vegetables in eight 


markets last year were equivalent to 158,000 carloads as 


compared with 136,000 carloads in 1931, the department 


reports. 
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Action Starts on 


Annual Meeting 
a 


OMMITTEES are on the march. Headquarters activi- 

ties have begun. The Society is moving toward 

development of its next general meetings early in 
1934. 

First is the annual dinner at the Hotel Commodore, New 
York City, on Monday, January 8. 

Next is the annual meeting of the Society at the Book 
Cadillac Hotel in Detroit, January 22-25. 

As recorded in Chronicle and Comment in this issue, the 
positioning of the annual dinner on Monday instead of 
Thursday of New York Automobile Show week has been 
made possible through the cooperation of the Metropolitan 
Section. Attendance should be larger and more representa- 
tive because of this shift in date, since many members have 
to crowd their “show week” activities into the few days 
following the opening of the New York exhibit on Jan. 6. 
Member reaction to the change in date has been extremely 
favorable. 

The various Activity meetings committees have already 
begun preparations tor the big doings in Detroit at the end 
of the month. Diesel, aircraft, fuels and lubricants meet 
ings groups are already at work selecting live subjects for 
the sessions which will be devoted to their activities at the 
annual meeting. 

The passenger car group, whose plans have already de 
veloped to the point of providing material for an item in 
this issue in Behind the Scenes with the Committees, is pro 
posing topics designed to bring out an unusual amount of 
argument and discussion. 

Suggested papers for aircraft-engine session papers in 
clude stress analysis short-cuts for radial engines and research 
on flame propagation and detonation. 

A student activity session will be held again, probably on 
the opening night of the annual meeting as it was last year, 
when more than 800 members and guests participated in an 
unusually enthusiastic session. 

An exhibition of new engineering products, similar to the 
successful showing at the International Automotive Engi 
neering Congress, will be held at the annual meeting, adja- 
cent to the rooms in which the sessions are held. Here again 
engineers will be able to meet with technical representatives 
of the parts makers, talking the same language and exchang 
ing ideas and information of an engineering character. 

The Motorcoach and Motor Truck Activity Committee 
plans one session which will include a paper dealing with 
steering ability and geometry, for which F. F. Chandler, 
vice-president, Ross Gear and Tool Co., has already accepted 
the assignment. One other paper will probably be presented 
at the session. Ranges of speed step-ins and ratios of trans 
mission gears is one subject which has been suggested. A 
paper dealing with overloading of motor trucks was another 
suggestion, and the meetings subcommittee of the Activity, 
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Book-Cadillae Hotel will again be the site of the S.A.E. 


Annual Meeting. The 1934 gathering is scheduled 
Jan. 22-25. 


L. R. Buckendale, chairman, is expected to arrange tor a 
paper on one of the two subjects shortly. 

The Production Activity Committee plans a production 
luncheon, followed by an afternoon technical session and 
one evening session. At the luncheon, food will be mixed 
with a general talk on the subject of cost-accounting with 
relation to the production man. At the afternoon session it 
is planned to continue the same subject with a detailed 
paper on cost accounting as applied to shop production. 
Present plans call for the choice of an “outside” accountant 
in close touch with the industry to give the paper. 

At the evening production session Joseph Geschelin, 
engineering editor, Automotive Industries, will give a paper, 
prepared in cooperation with one of the Detroit factory pro- 
duction men, summarizing and reviewing broaching practice 
with special reference to surface broaching. Mr. Geschelin 
is chairman of the meetings subcommittee of the Production 
Activity Committee. 

At the Transportation and Maintenance session road 
courtesy by truck and bus operators probably will be the 
chief topic, with emphasis being given to the improved con- 
ditions already existing in this field. Driver training, if 
included in the final program as planned, is expected to 
bring out a good deal of discussion. 

Jan. 22-25, 1934, promise to be four memorable and in- 
teresting days for automotive engineers! 
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Woolson Lauds S.A.E. 





in Opening Detroit’s Season 


(a4 O promote the strength oft our organiZa- 

i ee we should feel that the S.A.E. 1s 
filling an important place and should have a 
feeling of pride in its accomplishments” , 
Harry T. Woolson, chairman of the Detroit 
Section, sounding its key-note for the year in 
a talk full of praise for Society activities and 
their benefits to members. 

Dr. Karl T. Compton, president, Massachu 
setts Institute of Technology, spoke on 
of Research” at the Oct. 9 meeting opened b 
Mr. Woolson, and Victor Kliesrath, thrice win 
ner of the “Gold Cup,” spoke and 
pictures of various aspects of motorboat racing. 

Five hundred members and guests heard Mr. 
Woolson say, in part: 

“The industry 
reputed to be 


“7 \ pe S 


showed 


interested 1: 
competitive in th 


in which we are 
the most 


world. The finest thing about the S.A.E. 1s 
that it affords a basis of friendly contacts 
among engineers connected with various com 


panies who are constantly contesting with one 
another commercially, opportunity to get away 


from our petty daily occupations and look at 
affairs trom the broad-gage viewpoint of human 
interest. And finally, an opportunity to build 


up our engineering profession to a higher plane 
of dignity and usefulness to mankind 

“The S.A.E. wishes to benefits of 
the ‘new deal,’ ‘recovery,’ etc., and determin 
within our own organization to go forward to 


reap the 


larger and more useful projects in the future 
We are sometimes inclined to think of Detroit 
as self-sufficient in regard to S.A.E. matters, 


but the more consideration is given, the more 


we are impressed with the national scope of 
our Society. We may think, without being 
egotistical, of the Detroit Section S.A.E. as 
the hub of the Society. But of what use is 
hub alone? 

“S.A.E. interests extend to every State in the 
Union and also to Canada The various Sec 
tions of our Society, scattered throughout our 
Country, cover more intimately the S.A.E. prob 
lems of local interest to them Thus we hav 
spokes for our wheel covering a wide range of 
activities throughout the country. We have not 


as yet a complete and workable wheel, so let 


us consider the tire and rim as the general 
Society, binding together all the varieties of 
automotive engineering interest into a perfect 
workable structure, a wheel representative of 


the most important element in 
transportation and mechanisms today 
Among those present at the speakers’ table 


were the following: Fred M. Zeder, Col. J. G 
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mechanical 


Vincent, S. G. Baits, J. M. Crawford, H. W 


Alden, O. H. Clark, S. M. Cadwell, B. | 
Hutchinson, Louis Thomas, F. FE. Watts, L. S 
Sheldrick, L. P. Kalb 
Monovalve Diesel Described 
to Northern California 

Northern California, that hotbed of Diesel 
doings, got going Sept. 12 with a meeting held 
at the plant of the American Diesel Engine 
Co., Oakland, Calif. Charles A. Winslow, vice 


president and general manager of the company, 


described the American “‘Monovalve” as a 
, 


1. full Diesel of 75 b 


new 
ld 
coid-starting 


1-¢ 





WT) a 


Cross-section view of the American 
“Monovalve” engine, illustrating the 
combustion chamber, novel manifold 
arrangement, water-cooling, the tem- 


perature control of the lubricating 
oil, and the sturdy construction 
throughout. 
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e Big Attendance at Meetings 


News of the : 


e Philadelphia Meets Racers 


Sections - 


Woolson Hails S.A.E. Benefits 


Stout and Brown at Met Section 


B.M.E.P., 


‘The principle ot the ‘Monovalve’ 


developing 125 hp. at 20¢ p.m 


engine means 


fewer parts, stronger construction, better cooling 


of valves, both water circulation and by 
alternate intake and exhaust uses of the valve,” 
he said. 

“Excellent scavenging of burned gase 
made possible through single-valve construc 
tion.” 

Priming and warming-up are eliminated in 
the “Monovalve’” engine, according to Mr 
Winslow, acceleration is more rapid and the 


torque curve practically flat For vehicular 


applications, he said, the engine incorporates a 
variable 


used for different brak- 


manually controlled, 


lease, so that it 


compression fre- 
can be 


vehicles. 


ing conditions encountered by heavy 
An arrangement is also included by which rais 
ing the accelerator pedal stops the engine, per 
mitting fuel-saving when the vehicle is coasting 
\. G. Marshall, assistant superintendent in 
charge of research and development for the 
Shell Oil Co., presented a talk on “Ignition 
Characteristics of Diesel Fuels In the discu 


Edward H. Zeitfuchs, re 
Standard Oil Co. of California, 
standardization of Diesel fuels. 
preceding the attended 
during 


sion of this paper Dr 
search engineer, 
laid stress on the 


Dinner meeting was 


by 153 and a total of 175 registered 
the evening 

announced as fol- 
Motors Co., 
Automotive 


Marshall, 


hairmen were 
Lawrence Scholl, Fageol 
Howard Baxter, Baxter 
membership: and A. G 


Committee « 
lows: 
recepuion; 
Service, 


program 


Southern California 
Hears Two on Diesels 


trucks must have 


instruction 


Drivers of Diesel-engined 


a certain amount of special to get 
maximum results from operation, according to 
a paper by H. L. Knudsen, chief engineer, 


Cummins Engine Co. The paper was read by 


E. S. Goad, chief instructor, Diesel Institute, 
at the Oct. 6 meeting of the Southern Califor- 
nia Section, and was part of a Diesel program 
which included the paper on the American 


‘“Monovalve”’ Diesel engine which had been read 
at an earlier meeting of the Northern Califor- 
nia Section by Charles A. Winslow, vice-presi- 
dent manager of the American 
Diesel Three types of Diesel en- 
gines were displayed at the Southern meeting, 
which was attended by 200 members and guests. 
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Kansas Fires Opening 
Gun in New Campaign 


The opening gun signalizing the forceful 
drive now under way by Kansas City Section on 
the S.A.E. battlefront was fired Sept. 15 at a 
well-attended meeting at the Steuben Club. 

Scheduled reports, by past chairman Ralph 
R. Matthews, vice-president in charge of sales, 
Battenfeld Grease & Oil Corp., and S. M. 
McKee, superintendent, lubricating engineer, 
Nourse Oil Co., on the S.A.E. Congress shared 
with the convivial appeal of the program to 
the members and guests, many of whom at- 
tended as prospective members. 

The following officers have been elected for 
1933-1934 administrative year by the Kansas 
City Section: 

Chairman: Robert J. Collins, Kansas City 
Power and Light Co.; vice-chairman: S 
M. McKee, Nourse Oil Co.; secretary, C. J 
Shepard, Inter-State Oil Co.; treasurer: F. C. 
Buchanan, Columbian Steel Tank Co. 

The Committee Chairmen for the year are: 
Program: James Edwards, Jesco Lubricants Co.; 
Membership: Roy Mason, Kansas City Gas Co.; 
Entertainment: Morris Cohen, Schulze Baking 


Co.; Publication: Ralph Matthews, Battenfeld 
Grease and Oil Co. 


> 


High Compression Reigns 


at Pittsburgh Meeting 

While compression ratios have been steadily 
increased during the past five years, we begin 
to get into practical difficulties in obtaining suf- 
ficient room for the valves when we use com- 
pressions higher than eight, said Frederick R. 
Speed, automotive executive engineer, Ethyl 
Gasoline Corp., at the Oct. 10 meeting of the 
Pittsburgh Section. Something in the neigh- 
borhood of an 8 to 1 compression ratio is 
probably the practical limit for cars and trucks 
in general use in the next few years, Mr. Speed 
indicated. ‘While the superchargers which 
have been used on racing cars involving speeds 
of 30,000 to 50,000 r.p.m. were impractical 
for production cars, it will be found possible 
to build superchargers (perhaps of slightly less 
efficient design) which will be quiet and _ sat- 
isfactory on production engines, and yet in- 
crease the power by 65 per cent. The need 
for this in commercial vehicle engines is ap- 
parent as, in many cases, we have already 
exceeded the limits of space which it is de- 
sirable to devote to the engine, and the con- 
stant demand is for more power within a given 
space. 

The discussion was conducted by Dr. W. A. 


NEWS OF THE SECTIONS 


“Flight of the 
Arrow.” Watson, 
the magnifying 
glass! The gen- 
tleman in the car 
is Ab Jenkins, 
who is going 
places for a neat 
set of world’s rec- 
ords. The scene 
is from a motion 
picture produced 
by Pierce-Arrow 
and shown Sept. 
19 to the Buffalo 
Section 


Gruse, in charge of petroleum research at Mel- 
lon Institute, who remarked that economic con- 
ditions during the past few years had caused 
many changes in buying habits of car owners 
in the purchase of automotive fuels. There 
was a time, when the mention of a better fuel 
was sufficient to cause the car owner to say 
“fill up the tank.’ But now there is a tendency 
to scrutinize fuels more closely and purchase 
fuels on their merits. 

Prominent discussers included Ralph Bag- 
galey, McCready-Rodgers Co., Joe Harvey, 
Pittsburgh Motor Coach, Mr. Yule, Ward Bak- 
ing Co., Charles Noll, Gulf Refining Co., W. J. 
Linn, Linn Carburetor Co., and B. H. Benson, 
Bell Telephone. 


Work and Play at Buffalo 
in Two Early Meetings 


With an ample supply of blueprints to guide 
members not accustomed to Summer Section 
meetings, the Buffalo Section went to Lockport, 
N. Y., July 29 and visited the plant of the 
Harrison Radiator Corp. The morning was 
spent inspecting the engineering laboratories of 
Harrison. After luncheon at the Lockport 
Town and Country Club the members relaxed 
long enough to have the accompanying group 
picture taken and then ventured on a golf 
course equipped with such unusual items as a 
“golf-ball insurance agency,” a “field hospital” 
and an “adding machine” at the ninth hole. 
The survivors gathered for dinner and a highly 
confidential report of the S.A.E. JourNaL re- 
ports that the day was the “happiest ever spent 
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by the Buffalo Section.’ More than half the 
active members of the Section were present dur- 
ing the day. 

On Sept. 19 a special open meeting of the 
Section was held to see the sound picture 
“Flight of the Arrow,” which showed details 
of the record-breaking run of a Pierce-Arrow 
“12” driven by Ab Jenkins to make a new 
series of stock-car records. The meeting was 
arranged by A. J. Chanter, president of Pierce- 
Arrow, and Fred A. Cornell, chairman of the 
Buffalo Section. 


J. C. Zeder at Chicago; 
Laboratories and Testing 


The Chicago Section opened its season Oct. 3 
with a meeting at the Hotel Sherman. Chair- 
man Harold Nutt introduced James C. Zeder, 
assistant chief engineer, Chrysler Corp., who 
read a paper on “Laboratory Organization and 
Testing” to the 53 persons present. Using slides 
for illustrations, Mr. Zeder showed the relation 
of the engineering laboratories to the whole 
engineering division at Chrysler and the relation 
of work in the laboratory to the manufactured 
vehicle. The system of expense control and 
the plan by which the laboratory collects and 
controls experimental data were explained in 
detail, together with the system for classifying 
of personnel employed in the engineering divi- 
sion. 

Earl C. Rieger, International Harvester Co., 
treated Mr. Zeder’s paper in a prepared dis- 
cussion. General discussion was led by R. C. 





Members of the Buffalo Section shown above explored the hazards of the Lockport, N. Y., Town and Country Club, 
July 29. The photographer did not state whether the picture was taken on the pre-first or the nineteenth hole, but 
the fact that 99.8 per cent of the subjects are smiling gives us ideas. 
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Evans, Elgin Sweeper Co., Howard K. Gandelot, 
Stewart-Warner Corp., D. P. Barnard, Standard 
Oil Co., and J. S. Erskine, International Har 
vester Co. 

Dr. H. C. Dickinson, president of the Societ 
John A. C. Warner, general 
C. B. Whittelsey, Jr., assistant 
manager, were guests the 
Dr. Dickinson commented briefly on the project 
method mentioned in Mr. Zeder’s paper, saying 
that it in 
methods used 

The following 
nounced previous to the Oct. 3 meeting: R. B 
May, curator, automotive , Museum 
of Science and Industry, meetings and pape! 
A. Vance Howe, assistant district sale 
Bendix-Westinghouse Automotive At 
Co., membership; Fred L. Faulkner, 
automotive department, Armout 
licity; H. O. 
equipment, Illinois Bell Telephone Co., 


manager, and 
to the 


( hic ivo 


venera 


ot section 


, 
similar 
in the 


was many res} 
Bureau ot 


commiutt heac 


engineering 


] 


and Co., 
Mathews, superintendent of motor 
arrange 
manager, aut 

Brass Mtg. Co., 
Kaiser, mid 


ectric Co., 


ments; James T. Greenlee, sales 
division, Imperial 
unemployment; and William | 
district manager, Wico El 


ception. 


motive parts 


west 


M.I.T. Students 
Elect Officers 


The student section of the Massachusetts | 


stitute of Technology elected ofhcers at its first 
meeting Oct. 3. David Ingalls, ’34, was elected 


} 


ected as tol 
acti\ 


president. Vice-chairmen wet! 


lows: James Burnham, automoti\ 
ity; Reginald J. Nahas, 
and John G. Berger, °34, 
ter S. Kut, 
Schott, °35, 
chairman 


activity 5 
activity. Wa 

Warren B. 
S. Malin, 
Stu 


34, aeronautic 
marine 
"24, was made secretary; 
treasurer; 
the ommiuttee. 
dent members of the Section have requested 
that Dean A. Fales I 
Massachusetts Institute be designated faculty ad- 
of the Section 


Benjamin 


nd 
ana 


of membership 


associate-protessor 


visor 


Oregon Section Begins 
With Truck Meeting 


Guesswork in truck design 1 
thing of the past, Fred B. 
portation engineer, International Harvester Co., 
told the Oregon Sept. 28. J. P 


Seghers, secretary of the Section sident, 


Lautzenhiser, trans 


Section on 


and pre 


Seghers Motor Co., Inc., supplemented Mr 
Lautzenhiser’s paper on “Truck Transporta 
tion” with one on “What You Will Not and 


Will Get in 1934 Trucks, and Some of the 
Reasons Why.” 

Eighty-two members and guests attended the 
which the first re one ol 
the season for the Section. On Aug. 
26, the Section members had been guests 
Mr. and Mrs. Fred Dundee at Dee-Brock Farms. 
The occasion was a barbex 
eral frolic. 


gular 
Sunday, 


meeting, was 
ot 
ind gen- 


picnic, ur 
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Administrative Problems ar Pinter nosing ley ettoa allay tng 
~ her colonia po ions, sea-bDase tor re 
Up at New England Section fueling no longer being required 
“IT am inclined to think that the pressure 
Robert L. Devine of the Massachuset Regi Va\ in the fue in ictua cause detona 
try cf Motor Vehicles, spol at the Sept. 12 tion ud Mr. Whit ) discussing construction 
tung of the New England Section Lhe prob 
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Railplane built in the 


Stout Engineering 
Laboratories. Inec., 
Dearborn, Mich., by 
William B. Stout. 
president of the cor- 
poration, who _ has 


criticised railroad en- 

gineers for adherence 

to precedents of “Civil 
War railroading.” 
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Epigrams on Rails 
from Stout at Met 


ERALDING the day when, as he said, rail 

fares would be reduced to a one-cent pei 
mile basis, and passenger trafic on railroads 
would thereby be quadrupled, William B. 
Stout described his new ‘Railplane” to a Metro 
politan Section audience of 279 on Oct. Ig. 
The ‘“‘Railplane’’ was built under contract tor 
the Pullman Car and Mfg. Co. 

“IT went to them,” said Mr. Stout, “and told 
them that I would like to build them a rail 
car as an aircraft engineer would build it. 
Here it is.” An exterior picture of the Car, 
which seats 50, is shown on the opposite page. 

The skeleton of the ‘‘Railplane” was welded 
completely with oxy-acetylene equipment. 
Chrome-molybdenum tubing was used and the 
distortion of the finished structure was almost 
nil, according to Mr. Stout. He emphasized the 
rigidity of the frame and truck construction 
everal times. The trucks were also constructed 
* welded chrome-molybdenum tubing, and 
although each truck frame could be convenient- 

lifted by two men, the front truck is strong 
nough to carry its share of the whole load, and 
in addition, the weight of two 150 hp. 


Waukesha engines, mounted partially outboard, 
two automatic transmissions of the “Mono 
drive” type, universal joints, and the worm-geat 
driving equipment 

Axles on the car are tubular. The wheels use 
teel tures with a cushioning circle of rubber 


ld in compression equal to four times the 
hear-load. By this means the original impact 


tresses of 13 times gravity have been reduced 
bout nine-tenth Nearly all vibration and 
impact points in the car have been damped 
with rubber with conspicuou uccess, Mr. 
Stout indicated. 

So far the car has not been operated above 35 
m.p.h., he aid. At this peed, represented by 
ngine speed of 600 r.p.m., the vibration of 


] 


ngines could not be felt in the passenger 
ompartment of the car. The engines are rated 
to give 2100 r.p.m. and this is, at present, the 
only indication of the possible maximum speed 
t the car. Owing to the fact that service 


Radios and Automobiles 


OO many types of suppressor resistances are being 
used tor automobile radio installations, the joint Auto- 
mobile Radio Committees of the S.A.E. and R.M.A. 
(Radio Manufacturers Association) meeting in Detroit on 


Ckxct.. 2 


straight type for use on distributors. 


p. 21 of the 1933 S.A.E. Handbook. 


ball type is probably obsolete and that the post and slip types 
or possibly only the post type might be considered standard. 
It was stated that the dual standard for spark plug terminal 


threads, that is No. 8-32 and 0.183 in. 


and is confusing in making ignition suppressors. 
specifications will be given further study by the Society. 
Another point that causes more or less trouble in radio 
installation is the fact that some car manufacturers ground 
the positive battery terminal, while others ground the nega- 
tive. It was urged that all car manufacturers follow the 
S.A.E. Recommended Practice for grounding the positive 


2 said, in discussing standards for automobile radios. 
It was thought three types would meet all needs, a right 
angle and a straight type for spark plug terminals and a 
This discussion natu- 
rally led to considering the standards for spark plug terminals, 
the S.A.E. Recommended Practice for which is printed on 


NEWS OF THE SECTIONS 


gradients on rails seldom exceed 3 per cent, Mr. 
Stout pointed out, gear-ratios for rail-car service 
can be kept consistently high. 

A number of guests from the Railway Club 
of New York were present to hear the papers. 
Most of them refused to be drawn when Walter 
S. Peper, chairman, asked for comments. Ques- 
tions to Mr. Stout brought out the facts that 
the car was sheathed in duralumin, fastened to 
the frame with metal screws, that the car was 
completely air-conditioned and that lighting was 
from an auxiliary Kohler unit. Heat is obtained 
from the engine-radiators, circulating air fot 
which is obtained through an air scoop in the 
forward roof of the car The radiators are 
mounted horizontally. 

Following Mr. Stout’s talk, Lowell H. Brown 
showed pictures of rail-car development in 
Europe, whcih were part of data gathered by 
him on a recent trip abroad 


Hot Countries Served 
By Herrington Work 


[wo hundred and twenty-five persons turned 
out for the Indiana Section meeting in In- 
dianapolis, Oct. 12, to hear Arthur W. S. Her- 
rington, president of the Marmon-Herrington 
Co., talk on “New Transportation Methods in 
an Old World.” Four reels of motion pictures 
howing the construction of a 1200-mile pipe 
line across the Iraq and Syrian deserts to the 
Mediterranean accompanied the talk. Special 
tractor-semi-trailer-trailer units designed by Mr. 
Herrington were used in the construction of 
the pipe-line. 


. nn a 
Racing Tales Thrill 
Philadelphia Section 

The race meeting staged by the Philadelphia 
Section, Oct. 11, gave members and guests who 
crowded the meeting room beyond capacity the 
thrills of speed on land and water. 

Fred Frame, winner of the stock car race at 
Elgin, Ill., and the Indianapolis Race last year; 


J. M. White, sportsman, builder of the ill-fated 
Triplex beach record car; ““Doc’’ Gurner, A.A.A. 
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vision Corp. 
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seems unnecessary 
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starter; Zeke Meyer, veteran driver, Fred Win 
nai and Maynard Clark, race drivers, and 
Charles Trout, starter of the South Jersey Speed- 
boat Association, took bows when introduced by 
Joe Dawson, zone supervisor for the A.A.A. 
and himself an Indianapolis winner in 1912, 
who was chairman of the meeting. 

Movies of the Elgin Race, Seagrave’s run at 
Daytona, outboards in California and the tragic 
fate of Frank Lockhart and Lee Bible at Day 
tona kept the audience spellbound. 

Trout, the first speaker, explained in detail 
the ceaseless work by outboard drivers to attain 
greater speed, in revolutions per minute of en 
gines and miles per hour of boats. He told 
ot a driver who made a world’s record using 
shaving soap to lubricate the propeller shaft 
drive gears and of countless secret experiments 
with fuels compounded of all known types of 
hydrocarbons. 

Fred Frame offered to answer questions and 
was bombarded with them. 

American engines can hold their own any- 
where, he said, but transmissions, brakes and 
chassis parts need further development for road 
racing and other competition. 


Holmstrom and Burton 
On Seattle 


Few radical changes, but many refinement 
during recent years have taken place in truck 
manufacture, declared John G. Holmstrom, chief 
engineer, Kenworth Motor Truck Corp., at a 
Northwest Section meeting in Seattle Oct. 13 


3. 


Program 


E. P. Burton, Northwest sales representative, 
Aluminum Corp. of America, gave the second 
paper on the same program. His subject was 
‘Aluminum in Automotive Equipment.” 

“Only two engines have been recently intro 
duced that are radically different,’ Mr. Holm- 
strom stated. “One is the 12-cylinder White 
bus engine, and the other is the horizontal 
6-cylinder Hall-Scott job. The object of both 
these new types is to permit their installation 
under the floor of buses without taking any of 
the available floor space and still retain sufh- 
cient ground clearance without excessive foot 
height.” 


side of the battery as indicated on p. 623 of the 1933 S.A.E. 


A joint Research Subcommittee on Ignition Interference 
was appointed, consisting of L. F. Curtis (chairman), United 
American Bosch Corp., J. T. Fitzsimmons, Delco-Remy Corp., 
Ray Ellis, United 
Chrysler Corp., and A. 


Motors Service, Inc., Robert Stinson, 
A. Leonard, Philco Radio and Tele- 
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ALL TYPE SLIP TYPE 

practice on spark-plug terminals as it 
now appears in the S.A.E. Handbook. The joint auto- 
mobile radio committees of the S.A.E. and R.M.A. have 
pointed out that the ball-type terminal is probably 


obsolete and that the post and slip types or possibly the 
post type alone might be considered as standard. 
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Behind the Scenes 


With the Committees 


Crankease Oil Stability 
HE S.A.E. Crankcase Oil Stability Subcommittee, 
which held an organization meeting during the 
S.A.E. International Congress in Chicago, met in- 
formally in New York immediately following the meeting 
of the Cooperative Fuel Research Committee on Sept. 13. 
Plans were made at that time for holding, in conjunction 
with the annual meeting of the American Petroleum Institute 
in Chicago, a symposium for discussion of crankcase oil sta 





bility and an interchange of reports on the difficulties en- 
countered by both the petroleum refiners and the engine 
builders. 

It is hoped that the data and information presented at this 
symposium session will form the basis for a program designed 
to evolve a method for determining the stability factor of 
crankcase oil. 


Twist Drill Sizes 
PROPOSED American Standard for twist-drill sizes 
from 0.0156 in. to 0.5000 in. diameters has been sub- 
mitted to the Society by the Sectional Committee on 


Small Tools and Machine-Tool Elements, working under 
American Standards Association procedure. 





The list of sizes gives at least three suitable tap drills and 
three depths of thread for each American Standard screw 
thread within that range of sizes, and is intended to replace 
four listed now in general use: fractional sizes, wire drill 
sizes, letter sizes, and metric sizes. In every case but two 
the new Standard size replaces from one to three old sizes, 
resulting in the elimination of 160 sizes out of a previous 270 
sizes, a 59 per cent reduction in the number of sizes to be 
stocked regularly by drill manufacturers, dealers and large 
users. It is expected that the old-list sizes will continue to 
be stocked for export trade. 

The proposed new standards on drills were arranged by 
Technical Committee No. 7 working under the Sectional 
Committee mentioned above. 


Vol. 33, No. 5 


The Society’s representatives on the Sectional Committee 
are C. W. Spicer, chairman, Spicer Mfg. Corp., J. A. Anglada, 
secretary, Anglada Motor Corp., Earle Buckingham, Massa- 
chusetts Institute of Technology, H. S. Currier, Olds Motor 
Works, E. N. Sawyer, Cleveland Tractor Co., and F. W. 
Stein, Fairbanks, Morse and Co. 


Less Noise 
TRENUOUS attack on noise problems will take place at 
the annual meeting next January, the passenger car 
activity committee has decided. A symposium covering 
exhaust, body, tire and wind noise is among the sessions being 
scheduled by this activity. 





ea 
a / 


While the session-planning work still is in process, there are 
indications that the final program will include such topics as: 
how to get better thermal efficiency and how to keep it; per- 
formance possibilities of lead-bronze bearings; automatic 
transmissions; automobile radio installations; mechanical tests 
on headlights; independent wheel suspension and new phases 
of the riding comfort problem. 

One or two eminent foreign engineers will be invited to talk 
at some of the sessions. 


Fuel Research Steering 
HE September meeting of the Cooperative Fuel Re- 
search Steering Committee discussed progress reports 
from the Bureau of Standards on the relation of fuel 
volatility to ice formation in the induction systems of air- 
craft engines, detonation, alcohol blended fuels and vapor 
lock. 

The Committee approved for presentation at the Annual 
Meeting of the American Petroleum Institute, Chicago, 
Oct. 24 to 26, a paper on the “Effect of Automotive Design 
on Vapor Lock.” 

Reports were presented by the subcommittees on detona- 
tion, aviation gasoline detonation, alcohol-gasoline blends, 
and ways and means. 
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What Members Are Doing 


Charles F. Kettering, vice-president in 
charge of research, General Motors Corp. Re- 
search Laboratories, Detroit, has been appointed 
by President Roosevelt as a member of the 
scientific advisory board to cooperate with the 
National Research Council. The chief purpose 
of the new board, which is composed of nine 
noted scientists, is to improve coordination of 
various government departments. The group 
will function under the National Academy of 
Sciences and will operate for two years. 


Edward P. Warner, past-president of the 
Society, has been named by the Secretary of 
Commerce as chairman of a sub-committee of 
three which will advise the director of aviation 
in the Department of Commerce. The com 
mittee was appointed “on aeronautic matters, 
to aid and study the whole problem.” 


Fred W. Cederleaf, formerly production 
engineer, Buick Motor Co., Flint, Mich., is 
general superintendent of non-productive, Olds 
Motor Works, Lansing, Mich. Mr. Cederleaf 
is vice-president of the Society representing pro 
duction engineering 


Carl W. Wetss, chief engineer and vice 
president, Weiss Engineering Corp., is now 
located in Brooklyn, N. Y. 


Otto Lohmann is adviser, National Gov 
ernment of China, Nanking. Previously he was 
located at Wostwag, Harbin, Manchuria. 


H. D. Hoekstra recently resigned his posi- 
tion as aeronautical engineer with Curtiss 
Ae roplane x Motor Co. to become design engl 
neer for Stinson Aircraft Corp., Wayne, Mich. 


Harry E. Zuck, formerly with Lycoming 
Mfg. Co., experimental department, Williams- 
port, Pa., is foreman car repairs, Chevrolet 
Motor Co., experimental department, Detroit. 


John W. Bryant, it., automotive _ sales 
division, Wagner Electric Corp., has been trans- 
ferred from the Detroit to the Chicago ofhce. 


P. Altman is director, aeronautics, Univer- 
sity of Detroit and not University of Michigan 
as erroneously stated in the August issue of the 
JOURNAL. 


E. E. Aldrin, aviation manager, Standard 
Oil Co. of New Jersey, is director and general 


manager, Stanavo Specification Board, Inc., 
New York City. 


C. Schindler is a member of the governing 
board, Union Coupler Co., Ltd., Luxembourg, 
3erlin, Germany. Previously he was partner, 
S. A. de l’Attelage Union, Berlin. 


James Smith has retired from Socony- 
Vacuum Corp., India division, Calcutta, India, 
and is located at ‘“Darley,”’ Milngavie, Scotland. 





W. L. Batt 


W. L. Batt, president S.K.F. Industries, 
Inc., New York City, was decorated with the 
Royal Swedish Order of the Northern Star re- 
cently at the Engineers Club, New York City. 
Mr. Batt is vice-president of the Swedish 
Chamber of Commerce in the United States. He 
has been a member of the Society since 1914. 


> ” ’ . 
Roy E. Cole has organized the Cole Engi- 
neering Co. with offices in Detroit. Previously 


Mr. Cole was chief engineer, Rockne Motors 
Corp., Detroit. 


Clarence A. Reppert is in the engineering 
department, General Aviation Mfg. Corp., 
Dundalk, Md. 


Thomas L. Gatke, president, Gatke Corp., 
Chicago, and Morton F. Judd, general man- 
ager, Raybestos-Manhattan, Inc., Raybestos 
division, Bridgeport, Conn., have been elected 
directors of the Brake Lining Manufacturers’ 
Association, New York City. The association, 
heretofore known as Asbestos Brake Lining As- 
sociation, recently was reorganized in order to 
cooperate more effectively with the Government 
in matters concerning labor and wage policies, 


as well as merchandising plans and codes of 
ethics 


Boris P. Sergayeff is consulting engineer, 
mathematician, Dearborn, Mich. 


Daniel I. R. Dresser is now a special en- 


gineer for the Marmon-Herrington Co., In- 
dianapolis. 


Grovner W. Foote is with the Yates- 
American Machine Co., Beloit, Wis. 


Carleton E. Stryker is with the Airplane 
Development Corp., Glendale, Calif. He will 
act as designer and engineer. 


Robert F. Girdwood is a salesman with 
Merit Motors, Ltd., Montreal, Que. 
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Edward D. Herrick, formerly chief engi- 
neer of the Lycoming Mfg. Co., has joined the 
Johnson Bronze Co., New Castle, Pa., as vice- 
president in charge of sales. 


T. L. Preble’s new address is 2216 Dela- 
ware Ave., Cleveland. 


Arthur R. Blood has returned to the Ly- 


coming Mfg. Co., Williamsport, Pa. 


John S. Cole is now connected with the 
Ethyl Gasoline Corp. in Baltimore. He was 
formerly an automobile engineer with the Texas 
Co. in the same city. 


P. J. Flaherty, president of the Johnson 
Bronze Co., has been elected president and 
chairman of the executive committee of the Cast 
Bronze Bushing Institute, which was formed to 
effect a permanent organization including about 
200 manufacturers of bronze products, and to 
secure the adoption of a code for them in con- 
formity with the National Recovery Act. 


John A. Stein is now superintendent of 
equipment for the department of public works, 
division of highways, at Bishop, Calif. He was 
formerly service manager for E. A. Test, Inc., 
Stockton, Calif. 


Arthur R. Dieter recently joined Cunning- 
ham, Son and Co. in their New York branch. 


A. ]. Schaefle is with the Alemite Lubri- 


cator Co. in San Francisco, Calif. 


Adolph Rosner is with the A. O. Smith 
Corp., Milwaukee, as development engineer. 


Charles L. Lee is now chief engineer of 
the Lee Engineering Products Corp., Dayton, 
Ohio. The company will engage in special en- 
gineering projects. Mr. Lee was formerly with 
the National Cash Register Co. 


Fred H. Purdy is transportation engineer 


with the Motor Haulage Co., Inc., Brooklyn, 
N. Y. 


Stanley W. Nixon is technical manager 


for the C. M. D. Engineering Co., Ltd., War- 
wick, England. 


Joseph H. Lyons is president and mana- 
ger of Lyon Bus Lines, Tacoma, Wash. The 
company operates buses, taxicabs, and ambu- 
lances. Mr. Lyons was formerly superintendent 
of operations and maintenance for the Tacoma 
Bus Co. 


Rowland ]. Goldie, former vice-president 
and general manager of the Michigan Valve 
and Foundry Co., has joined the Timken-De- 
troit Axle Co. as vice-president and assistant to 
the president. Mr. Goldie has been a member 
of the Society since 1911. 
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C. Herbert Baxley is with the Sinclair Re 
fining Co., New York, as staff engineer. He 


was formerly engineer in the export department, 
Vacuum Oil Co. 


Oscar A. Eskuche has joined Charles F. 
Kellom and Co., Philadelphia, as New York dis- 
trict manager. He was 
the service department, 


Corp., New York. 


formerly manager of 


Warren-Nash “Motor 


William M. Gage is with the Federal Mo 
tor Truck Co., 


Detroit, as a district manager. 
He was 


formerly assistant salesmanager of the 
Chrysler Detroit Co 


Alwin A. Gloetzner is a receiver in th 
liquidation of the Covert Gear & Mfg. Corp., 
Lockport, N. Y., of which he was president and 


general manager. Since joining the automotive 
industry in 1906 when he became associated 
with the Olds Motor Works, Lansing, Mich., 


Mr. Gloetzner has been identified with the Owen 
Motor Car Co., which he helped organize, the 
Krit Motor Co., and the Chalmers Motor Co.., 
of which at one time he was chief engineer. He 
joined the Covert & Mfg. Co. as sales 
manager and engineer in 1917. Mr. 
Gloetzner hopes to continue his active interest 
in the automotive industry. He 
Society in 


Gear 
chief 


joined — the 
IQT2. 


Henry B. Fernald, ]y.. Upper Montclair, 
N. ]., recently received the degree of aeronau 
tucal engineer from New York University. 


L. S. Kerr is 
Bremerton, Wash. 
Carburetor and 


manager, Kerr Motor Co., 
Previously he was president 


Electrical Service Co., Seattle. 


John Heckman, president, Heckman 
Machine Works, Inc., Chicago, has been elected 


president, Automotive Engine Rebuilders Asso 


ciation. 


N. F. Hadley 





N. F. Hadley is chief engineer, Plymouth 
Motor Corp., Detroit. 

Leonard Doppel is president Alliance Cab 
Corp., Maspeth, N. Y. 
engineer, Keystone 
New York City. 


Previously he was chief 
Transportation Co., Inc., 


Edwin G. Crawford, formerly sales engi- 
neer, Gramm Motors, Inc., Delphos, Ohio, «is 


sales engineer, Standard Gas Equiment Corp., 
New York City. 


Joseph S. Maynard, connected with the 
Richardson Co., Lockland, Cincinnati, for more 
than 12 years as manager of the automotive 
division, has left that organization to become 
vice-president and director of sales, Fry Mfg 
Co., Chicago. 


W. H. Bushkin is service representative, 


Dodge Brothers Corp. He is supervising all 
service activities on the West coast, with head 
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quarters in San Francisco. Previously Mr 


Bushkin was with Cadillac Motor Car Co., San 
Francisco. 
Elliott Earl is consulting engineer with 


ofhces in Boston and New York City. 


Formerly 


he was research assistant, engineering experi 
mental station, Pennsylvania State College, State 
College, Pa 

E. C. Ottaway has joined the London 
Passenger Transport Board, London, Eng., as 


ofhcer. 
experimental 
( i. 


technical Previously Mr 
engineer, 


London, I ng. 


Ottaway was 


Associated Equipment 


W. Everett Mille: automobile 
design creator, body department, Packard Motor 
Car Co., Detroit, is advertising artist, Western 
Auto Supply Co., Los Angeles, Cal. Mr. Mille: 
free lance on 


tormerly 


also 1s body 


design 


1. E. M. Sadée, formerl; 
engineer for 
is now manager of 
of the same 
Chaussée de 


transportation 
Motors Continental, S.A., 
the commercial-car division 
organization. His address is 26 
Cappellen, Brasschaet 


General 


(Antwerp), 


Belgium. 


Temple N. Joy ce 





Temple N. Joyce is president, B/J Corp., 
and executive vice-president and general man 
ager, General Aviation Mfg. Dundalk, 
Md. Previously Mr. Joyce was vice-president and 


| 
i 
veneral manager of the first named 


Corp., 
compan\ 


David W. Ovaitt is now in 
the staff 
Detroit 


the office of 


master mechanic, Dodge Bros. Corp., 


Kwang H. Chang is associated with 
Roy S. Sanford, consulting engineer, 261 
Fifth Ave., New York. Mr. Chang has been 
a member of the Society since 1928. Mr: 


Chang's title will be research engineer. 


N. ]. Miano has become manager of the 
petroleum department, National Mete: 
Co. He was formerly eastern district manager 
of sales and service for the Ralph N. Brodie Co. 
His new 207 First Ave., Brooklyn, 
N.. ¥. 


meter 


address is 


{ 
+ 


Robert Jardine, chief engineer of the 
Wilcox-Rich division of the Eaton Mfg. Co., 
was in Europe to attend the Paris Automobile 
Show. He is expected to return to the U. S. 
late in November. 


John ]. Gildee, head of automotive engi 
neering activities of the Massachusetts Depart- 
ment of Education for the past 
conducting an evening course in 
Practice in Automotive Engineering’’ at the 
Massachusetts Institute of Technology. The 
course is designed for men working in the auto- 
motive industries and is being given in coopera- 
tion with the New England the 
Society 


ten years, 15 
**Advanced 


Section of 


Phil N. Overman is now located in Min 


neapolis 


Chester C. 
engineer for the Aeromarine 
Co., Keyport, N. J., 
with the Wright 
drattsman. 


De Pew, formerly research 


Mc tor 


connected 


lane and 
is temporarily 
layout 


Aeronautical Corp. as 


E. W. 


contest 


Cleveland 
committee ot the 


chairman of the 
National Charity Au 


Was 


E. W. Cleveland 





Pageant 


which was held in New York (Roose 
velt Field) Oct. 7 and 8. Col. Clarence M 


, 
Young served on the same committee and in 
addition 


was vice-chairman of the committee 
on Sportsman Pilot Championships. The Rac« 
Advisory Committee for the same affair had 
a strong S.A.E. representation, including 
Clarence W. Chamberlin, Charles H. 
Day, Sherman M. Fairchild, Luts de 


Florez, Col. H. W. Lake, Charles L. 
Lawrance, E. V. Rickenbacker, Lorillard 
Spencer, and James B. Taylor, Jr. 


Morgan Z. Hammers, vice-president and 
general the Petroleum Heat and 
Power Co., and president of the American Oil 
Burner Association, has been named chairman 
of the Code Authority of the Association, and 
will spend the largest part of his time in con 
nection with Association activities. Until further 
notice his will be c/o Oi 


Burner Association, 342 Madison New 
York Cit 


manager ol 


address American 


Avenue, 


Thomas A. 
the Studebaker 
laboratory, 


Se herge is connected with 
Corp., South 
engineer. 


Bend, Ind., a 


Sid G. Harris, formerly sales engineer and 


eastern representative for Continental Motor 
Corp., Muskegon, Mich., is now sales-engineet 
for the Brandt-Warner Mfg. Co., York, Pa. 


Lewis Morgan Porter, formerly automo 


tive-research engineer for the Vacuum Oil Co 
at Paulsboro, N. J., is now assistant professor 
of machine design at New York University. 


He will also teach 


design in the Guggenheim 
nautics at N.Y.U. 


a course in airplane engine 
School of Aero 


C. T. Doman and E. S. Marks have 
moved their office (Doman and Marks) from 
101 Court St., Syracuse, N. Y., to Amesbury, 
Mass. The company will now be known as 


the Doman-Marks Engine Co. 


Hubert Walker, 
Syracuse Section, 
removal of C. T. 
from the 


the 
with the 
chairman, 


vice-chairman of 
becomes 
Doman, 
area. 


chairman 


retiring 
Syracuse 


Thomas ]. Litle, Jr., engineering counsel, 
is located in Detroit, Mich. Previously Mr. 


Litle made his headquarters in Birmingham, 
Mich. 
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O. W. Ellts, director metallurgical research, 
Ontario Research Foundation, Toronto, Ont., 
Can., was scheduled to present a paper at a 
technical session of the American Society for 
Steel Treating on The Structure and Constitu- 
tion of an Alloy Steel. The meeting was 
scheduled in conjunction with the 15th An- 
nual National Metal Congress in Detroit, the 
first week in October. 


Lars -. I stad, formerly draftsman, Lawrance 
Engineering and Research Corp., is designing 
engineer, ““Wichmann Motorfabrik,”’ M. Haldor- 
sen & Son, Sunnhordland, Norway. 


Fred ]. Arnold is mechanical engineer, 
Pritchard Auto Co., Britt, Iowa. Mr. Arnold 


joined the Society as a Junior member in 1930. 


{lfred Schwartz is consulting engineer, 
New York City. Previously he was vice-presi- 


dent of engineering, Fuel Oil Motors Corp., 
New York City. 


Gabe Hilton has resigned from The Tim 
ken-Detroit Axle Co., Detroit, Mich., for whom 
he has covered the Eastern territory as sales 
engineer for the last 10 years. Mr. Hilton 


has joined the Brockway Motor Truck Co.. 
Philadelphia, as sales manager. 


Myron S. Huckle is president and treas 
urer United States Diesel Corp., 
The company operates 
school for fuel te sting 
consulting work. 


Boston, Mass. 
a Diesel engineering 
, engine development and 


H. Rawdon 





Herb Rawdon, formerly chief engineer, 


Travel Air Co., Wichita, Kan., is inspector, 
Boeing Airplane Co., Seattle, Wash. 


Arthur ]. Richards, formerly designing 
engineer, Bendix-Westinghouse Automotive Air 
Brake Co., Pittsburgh, and located at Detroit, 


is sales engineer, Grabner Engineering Co., 
Detroit. 


. FF. Vaughan is with the A. C. Spark 
Plug Co., Flint, Mich. Previously he was en- 


gineer, carburetor division, Detroit Lubricator 
Co., Detroit. 


. : 
N. A. Pointer is assistant to the sales man- 


ager for Australia, Barnet Glass Rubber Co., 
Ltd., Melbourne, Victoria, Australia. 


Henry J. Edling is die-cast, die-designing 
engineer, A. C. Spark Plug Co., Flint, Mich. 
Previously he was employed by Chevrolet Motor 
Co. at Flint and before that by Fisher Body 
Corp., Detroit, as die-designing engineer. 


W. H. McGarey is garage superintendent, 
Kings Brewery Inc., Brooklyn, N. Y. 


Wiliam A. Dunning is automotive engi- 
neer, Trucktor Corp., Newark, N. J. Previously 
he was automotive engineer Martin Motors Inc., 
East Rutherford, N. J. 


WHAT MEMBERS ARE DOING 


Personal Opinions 


(Being terse phrases spoken or written 
by Members or by their guests and fer- 
reted from their context by an editor in 
an inquiring mood) 


All future freight and express must be 
from door to door, no matter what laws 
those railroads which lack the foresight to 
see what is coming succeed in getting 
passed to hinder temporarily truck and 
bus transportation.—Wiulliam B. Stout 


> 


By attention to details of springing, 
motor-mounting, sound-proofing and rail- 
shock insulation, it is possible to produce 
in the rail car the smoothest and most 
comfortable riding of all transportation 
vehicles. —Lowell H. Brown 


Two-cycle engines will grow in popu- 
larity. This type of construction is def- 


nitely closed to carburetor engines, but 1s 
a reasonable hope for the automotive 
Diesel—R. E. White 


+ 


With only a small percentage of the 
fuel’s energy being converted to work by 
the present day gasoline engine an investi- 
gation into the trends in modern gasoline 
engine design and fuel design should be 
of paramount importance to all users of 
this type of power unit.—Fred R. Speed 


H. A. Palmer, previously plant engineer, 
Kelsey Hayes Wheel Corp., Jackson, Mich., is 
vice-president, National Machine & Tool Co., 
Jackson. 


Nicholas V. Balashoff is assistant to chief 
engineer-chief designer, Crouch-Bolas Aircraft 
Corp., Pawtucket, R. I. Previously he was in 
charge of experimental engineering, Bellanca 
Aircraft Corp., New York City. 


Walter W. Bishop, Ir., has joined the 
Wright Aeronautical Corp., Paterson, N. J. Pre- 
viously he was in the engineering department, 
motor division, Willys-Overland Co., Toledo, 
Ohio. 


George W. Yanss, formerly assistant chief 
engineer, Dunbar-Gibson Co., Inc., New York 
City, has resumed his past connection with the 
Bridgeport Brass Co., and is located as pre- 
viously at the company’s district office, Detroit, 
Mich., in the capacity of sales engineer. 


H. A. Elliott, vice-president and general 
manager, Eastern Air Transport, Inc., and 
formerly located in Brooklyn, N. Y., now has 
his headquarters in Atlanta, Ga. 


James ]. Brennen is president and man- 
ager of Piston Service, Inc., Seattle, Wash., a 
position he has held since the company was 
organized in 1922. 


James Fulton Fox is mechanical engineer 
with the U. S. Navy, Bureau of Ordnance, 
Washington, D. C. He was formerly with the 
Bureau of Standards. 


David Fippinger has joined the Power- 


iser Corp., New York, as sales engineer. 
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E. Palmer Clarkson is representing the 
Austin Motor Co., Ltd., Birmingham, England, 
in Canada and Newfoundland. He was 


formerly president of the E. Palmer Clarkson 
Associates, Toronto, Ont. 


Henry D. Hukill is technical supervisor 
of the brake division, Bendix Products Corp., 
South Bend, Ind. He was formerly technical 
supervisor for the Bragg-Kliesrath Corp. 








Harry Roettinger 


Harry Roettinger dropped dead in Chicago, 
Sept. 3, 1933. He was 53 vears old. Associ- 
ated with the automotive industry since 1905, 
Mr. Roettinger was prominently identified with 
the sales branch of the industry. 

At the time of his death, Mr. Roettinger was 
sales representative in Detroit of the Franklin 
Die Casting Corp., Syracuse, N. Y.; John Side- 
botham, Philadelphia, and WHydropel Process 
Co., Boston. 

Mr. Roettinger joined the Society in 1917 as 
an associate member. At that time he was 
traveling salesman for Western Spring & Axle 
Co., Cincinnati, Ohio. He was born at New 
Richmond, Ohio. 


Harold S. Atherton 


Harold S. Atherton, factory manager for the 
Whitaker Battery Supply Co., North Kansas 
City, Mo., died Sept. 18 as the result of injuries. 

After being graduated from Pratt Institute, 
nearly twenty years ago, Mr. Atherton entered 
the automotive industry. He served overseas 
during the World War, and upon his return 
to the U.S. was identified with the Brunner 
Mfg. Co. for several years, resigning as branch 
manager at Kansas City to enter the retail auto- 
mobile business in Colorado. Eight years ago 
he joined the Whitaker Battery Supply Co., 
serving as district manager with headquarters 
in Chicago. 

He opened the Whitaker factory in Oakland, 
Calif., and served as manager of that plant. 
He was called later back to the home office in 
Kansas City and made factory manager. 


Cornelius John Ungerer 


Cornelius John Ungerer, of the general man- 
ager’s office, road motor section, South African 
Railway Headquarters, Johannesburg, died June 
25. Mr. Ungerer joined the Society as an asso- 
ciate member in 1931. 


Harry J. Stoops 


Harry J. Stoops, vice-president and director 
of sales, Motor Products Corp., Detroit, died 
July 31. Mr. Stoops joined the Society as an 
associate member in 1913. 


Alexander Churchward 


Alexander Churchward died July 11. He 
was representing the Society on the Sectional 
Committee on Electric Welding and on the 
American Bureau of Welding at the time of his 
death. 

Mr. Churchward joined the Society of Auto- 
mobile Engineers in 1905, when he was con- 
sulting automobile engineer for the General 
Electric Co. He was the forty-seventh member 
of the Society. The list of names sponsoring 
his original membership application included 
A. L. Riker, Hiram Percy Maxim, H. W. 
Alden and M. M. Swetland. At one time he 
was chief engineer for the Siemens-Halske Co. 
of America. For several years previous to his 
death he was technical director for the Wilson 


Welder and Metals Co., Inc., North Bergen, 
N. J. 
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CAPELLINO, CHARLES A. 
engineer, Naval Aijrcraft Factory, Navy 
Yard, Philadelphia; (mail) 504 Cypress 
Street, Yeadon, Lansdowne Post Office, Pa. 


(J) aeronautical 


Cuno, CHarRLEs H. (M) president, treas- 


urer, Cuno Engineering Corp., 80 South 
Vine Street, Meriden, Conn.; (mail) Box 
904. 


CurrizE, Ropert A. (M) works manager, 


R. E. Dietz Co., Syracuse, N. Y.; (mail) 
Box 1214. 
Deaves, ROWLAND (FM) technical di- 


rector, Adelaide Motors, Ltd., 67-69 Frank- 
lin Street, Adelaide, South Australia; 
(mail) 48 Seventh Avenue, St. Peters. 

(M) 


GiTzEN, J. A. president, Delta Oil 


Products Co., Station F, Box 235, Mil- 
waukee. 

Harpy, Francis I. (M) industrial engi 
neer and trucking, Room 621, North Sta- 


Applications Received 


tion Industrial Building, Boston 

BALGA, STEPHEN, superintendent ol 
maintenance, Green Bus Lines, Inc., Long 
Island City, N. Y. 


BaRNES, Rex I. P., chief engineer, Wilken- 
ing Mfg. Co. (Canada), Ltd., Toronto, Ont., 
Canada. 


3EHLEN, RoBerT E., manager, Pittsburgh 
Whole Division, Bendix-Westinghouse Auto 
Air Brake Co., Pittsburgh, Pa. 


BENITz, FRANK C., 
ager, Dugan Bros., Inc., 


transportation man- 
3rooklyn, N. Y. 


Brack, Ira K., superintendent 
tive maintenance, Honolulu Rapid Transit 
Co., Ltd., Honolulu, Hawaii. 


automo- 


CospyHaM, ArTHuR H., vice-president, Got- 
fredson Trucks Ltd., Toronto, Ont., Canada. 
Green Street, 


DonocHuEr, F. FRANcIs, 60 


Worcester, Mass. 


DoucGLas, MALCOLM L., general sales man- 
ager, Dominion Rubber Co., Ltd., Kitchener, 
Ont., Canada. 


FitzGERALD, J. N., division manager, 
Ethyl Gasoline Corp., Toronto, Ont., Canada. 


FLETCHER, J. S., foreman, Commonwealth 
Oil Refineries, Melbourne, Australia. 


Gott, WiLL1AM ALFRED, superintendent, 
service division, Jenney Mfg. Co., Boston, 


Mass. 


Vol. 33, No. 5 


S.A.E. JOURNAL 


Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Sept. 10, 1933, and 
Oct. 10, 1933. 


The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) 
Foreign Member. 


Heap, ALBERT (A) manager, tire divi 
sion, Gutta Percha & Rubber, Ltd., 160 West 


Lodge Avenue, Toronto, Ont., Canada. 
Heinze, WictiaM A. (A) chief engineer, 
Victor Mfg. & Gasket Co., 5750 Roosevelt 


The applications for membership 
received between Sept. 15, 1933, 
and Oct. 16, 1933, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


Council 


HAGERMAN, STANLEY D., sales 
Alemite Division, Stewart Warner 
Corp., Belleville, Ont., Canada. 


manager, 
Alemite 


Hemmincway, Hucu L., CFR engine op- 
erator, Ashland Refining Co., Ashland, Ky. 


James Les, sales manager, 
Diesel Transportation Equipment, Ltd., To 


ronto, Ont., Canada. 


JACKSON, 


Kanpba, M., major, 
Army, New York City. 


Imperial Japanese 


KeILinc, Henry, general maintenance 


manager, Rubel Corp., Richmond Hill, N. Y. 


Louri£, EUGENE JOSEPH, junior engineer, 
Chrysler Corp., Detroit, Mich. 










Road, Chicago; (mail) 4817 North Leavitt 
Street. 
LINVILLF, WALLAcE (J) testing depart 


ment, Los Angeles County, Mechanical De- 
partment, Zonal Avenue, Angeles; 
34 Angus Street. 


Los 


(mail) 30 


Marsu, Wm. Lockwoop, Cor. (FM) edi- 
tor, Airways Publications, Ltd., 4 Clement's 
Inn, Strand, W. C. 2, London, England. 

STOLPER, IsRAEL (M) general manager, 

Armature Replacement Co., 109 Brighton 
Avenue, Boston; (mail) 12 James Street, 


Brookline, Mass. 


(FM) 
design department, Rolls-Royce, 
England. 


TRESILIAN, STEWART S. aero engine 


Ltd., Derby, 


WricuTr, CHarces R. (J) 
Polytechnic Institute, Peoria, IIl.; 
West Fifth Street, Sterling, III 


Brad 


(mail ) 


student, 
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MARKLUND, Vicror R 
tendent, Tomkins Bus Corp 
N. ¥. 

McGraw, WILLIAM | chief engineer, 
Chrysler Corp. Canada, Ltd., Windsor, 
Ont., Canada. 

MitLter, Norman |! engine designer 
General Motors Coach Co., Pontiac, Mich 

PuHictips, LYNN Morton, designer and 


draftsman, A. C. Spark Plug Co., Flint, 
Mich. 

SIMPSON, JOHN A., 2115 Linden Street, 
Ridgewood, he ® N. z. 


SPICER, 
Johns-Manville Corp., 


10} uperin 

, Staten Island, 

DonaLtp H., research engineer, 

Manville, N. J. 

B., branch 

Detroit, Mich 


STEELE, Howarp 
Zenith-Detroit Corp., 


manage! 


Jr., graduate student, 
Princeton, N. Jf. 


CHARLES L., 
University, 


Tutt, 
Princeton 


P., flight lieutenant, 
Athens, Greece. 


['ZANNETAKIS, GEORGI 
Greek Air Ministry, 





Henry T.., 
aeronautical engineering, 
versity, New York City. 


UPDEGROVE, 


mm. 
New 


assistant in 


York Uni 


WECKER, WILLIAM A., general manager, 
Hayes Wheels & Forgings, Ltd., Merritton, 
Ont., Canada. 





New Headlighting Specification 
for Safe Night Driving 


HE fundamental deficiencies in the present two-beam 

headlamp specifications have been recognized as being 

too restrictive for maximum safety requirements under 
modern night driving conditions. 

To meet these safety requirements the Lighting Division ot 
the S.A.E. Standards Committee, with the cooperation of the 
Motor Vehicle Lighting Committee of the Illuminating Engi- 
neering Society and representatives of motor vehicle admin- 
istrators in several of the States, have developed a new 
standard laboratory test specification for the asymmetric type 
of headlighting. 

This new specification establishes the characteristics of 
multiple beam headlights giving a beam of sufficient intensity 
and aimed high enough to reveal obstacles at a safe distance 
when there is no other driver in a position to receive 
dangerous glare; a second beam designed to lower the intensity 
on the left in the path of an oncoming car without undue 
sacrifice of visibility range on the right; and a third beam 
lowered on both sides to minimize glare on lighted streets 
and highways and in heavy traffic when driving speed is 
necessarily slow. 

Development of these new specifications _ practically 
culminated at the joint meetings at Lake Mahopac, N. Y., on 
May 22 and 23 this year as reported on p. 20 of the July 
issue of the S.A.E. Journat and were finally approved for 
adoption by the Society at the Standards Committee and 
Council meetings in Chicago on Aug. 31 during the S.A.E. 
Congress to supplement present specifications for dual beam 
headlight, p. 153 of the 1931 edition of the S.A.E. Handbook. 
These specifications will be published soon and issued to the 
members for insertion at p. 615 of the 1933 edition of the 


Handbook. 


Specifications for Laboratory Tests of Opti- 
cal Characteristics of Asymmetric Electrical 
Headlamps for Motor Vehicles 


Scope of Specifications: The specifications included herein are based 
on the fact that assurance of reasonable safety in driving at night under 
the conditions of present-day motoring demands the provision of at least 
two beams of different characteristics under the immediate control of the 
driver: one arranged to reveal obstacles at a safe distance in advance of 
the vehicle under ordinary conditions of road contour and loading; and 
the other arranged to avoid dangerous glare under usual conditions of 
passing, the driver to be required to use the latter beam whenever 
meeting other cars 

Definitions 


Headlamp—aA major lighting device used to provide general 
illumination ahead of the vehicle. 


Auxiliary Driving Lamp—An additional lighting device on a 
motor vehicle used primarily to supplement the headlamps in 
providing general illumination ahead of the vehicle. 

Meeting Beam—The beam from the headlamps which is 
designed to be used when meeting other vehicles. In general 
this beam is designed to be used on country highways, when 
other vehicles are approaching within 500 ft. or when signaled. 
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Sufficient light is provided on the right side of the road to 
reveal obstacles at a safe distance ahead. On the left side of the 


road the illumination is reduced sufficiently to avoid dangerous 
glare for the approaching driver. 


Lower Beam—The beam from the headlamps which is 
designed to be used on lighted highways and streets. 


Light is directed low enough to avoid dangerous glare on 
both sides of the roadway. 


Clear Road Beam—The beam designed to be used on country 
roads when not approaching other vehicles. 


This beam should provide sufficient .candlepower ahead to 
reveal obstacles at a safe distance ahead under ordinary con- 
ditions of road contour and loading. 


Laboratory Facilities: The laboratory shall be equipped to make 


accurate physical, electrical, and light measurements in accordance with 
established laboratory practices. 


Photometric Test Points: To assist in locating the test points, the 
following nomenclature shall apply: The line formed by the inter- 
section of the median vertical plane parallel to the lamp axes and the 
test screen is designated as V. The line formed by the intersection of the 
horizontal plane through the headlamp centers and the test screen is 
designated as H. The point at the intersection of these two lines is 
designated as H-V. The other points on the screen are designated by 
similar symbols to indicate the number of degrees of arc above or below 
H and the number of degrees of arc to the left or right of V, for 
example: 4D-3L is a point 4 deg. below H and 3 deg. to the left of V, 
and 1U-V is a point 1 deg. above H in the median vertical plane. 


Samples for Test: Sample headlamps representative of the type as 
regularly manufactured and marketed shall be submitted to the laboratory 
for test. Such samples shall include all accessory equipment peculiar to 
the device and necessary to operate it in its normal manner, except that 
the socket sleeve may be omitted from the reflector. The samples shall 
be accompanied by suitable instructions for adjustment, sufficient to 
enable the laboratory operator to locate the light source in its correct 
designed position and to aim the beams. The laboratory report shall 
include a copy of the instructions. 

Incandescent Lamps: The incandescent lamps used in the tests, 
unless otherwise specified, shall be supplied by the laboratory. They 
shall be of standard manufacture as specified by the applicant. The 
lamps shall be such as will give their rated candlepower when operated 


approximately at their rated efficiency. Photometric tests shall be made 
with the lamps operating at rated candlepower. 


Test Procedure: The light sources in the headlamps shall be located 
in the designed position as specified by the manufacturer. A photometer 
shall be set up not less than 60 ft. from the headlamps. The axes 
of the headlamps shall be aimed horizontally unless otherwise specified 
by the manufacturer. Their normal straight-ahead axes shall be toed in 
by the amount needed to make them intersect the vertical center line 
through the photometer screen. 

Where conventional bulbs with two-pin bayonet bases are used, 
candlepower tests shall be made with the light source at the designed 
positions and also in positions 0.060 in. above, below, ahead, and 
behind the designed position. 

If prefocused bulbs are used, the limiting positions at which tests are 
conducted shall be 0.010 in. added to the published tolerance of filament 
positioning for the prefocused bulbs employed. 

Required Test Data: Candlepower values shall be recorded for the 
five specified filament positions at each of the test points covered bv 
the acceptance specifications which follow and at any additional points 
needed to establish compliance with these specifications. 


Headlamp Performance Specifications 


In view of the fact that the headlighting art is a developing one, 
these specifications are necessarily of a current character and are subject 
to revision from time to time. It follows, therefore, that while they are 
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applicable to use in connection with regulation by State authoritc 
having administrative powers, they are not suitable tor inclusion in 
State laws where the requisite flexibility of revision is absent 


Meeting Beam 


Candlepower Requirements 
Filament Filament Above, 
at Designed Below, Ahead, and Behind 
Position Designed Position 


1U-1L to 41 1000 or less 1000 or less 
H-1L 2000 or less 2000 or less 
H-2L to 4L 300 1500 300 - 1500 
1D-1L 5000 or less 5000 or less 
1D-2L to 4L 3000 or les 3000 or less 
2D-1L 10000 or les 10000 or less 
2D-2L to 4L 6000 or less 6000 or less 
3D-V 5000 or more 4000 or more 
4D, 5D or 6D-12L to 12R 1000 or more Soo or more 


(only one required) 


ower Beam 


Candlepower Requirements 
Filament Filament Above, 
at Designed Below, Ahead, and Behind 
Position Designed Position 


il -4L to 4R 1000 or less 1000 or less 
H-4L to 4R 1500 or less 1500 or less 
1D-1L to 4L 3000 or less 3000 or less 
1D-V 5000 or less 5000 or less 
1D-1R to 4R 10000 or less 10000 or less 
2D-2L to 4L 6000 or less 6000 or less 
2D-1L 10000 or less 10000 or less 
3D-V 5000 or more 4000 or more 
4D, 5D or 6D-12L to 12R_ 1000 or more 800 or more 


(only one require d) 


Clear Road Beam 


Candlepower Requirements 
Filament Filament Above, 
at Designed Below, Ahead, and Behind 


Position Designed Position 


1D-2'42L to 24%2R 7500 or mor! 6000 or more 
2D-6L to 6R 4000 or more 22 or more 
2D-12L to 12R 1000 or mor 8 or more 
3D-9L to oR 2 or more 164 or more 
te: A tolerance of plus or minus deg vertically is permissible in 
recording candlepower values 
Lamps having a | n " go he so have 
ower beam 


Automobile Engine Oils 
for Winter Operation 


WO new oils, designated as 20-W and 10-W, are being 

recommended by automotive manufacturers in their 

Instruction Books for the year 1934 and in current 
publicity. Refiners are planning to supply these oils for trial 
and use during the coming winter. 

The ease of starting an automobile engine depends very 
largely upon the cranking speed which in turn is controlled 
by the viscosity or fluidity of the engine crankcase oil. All 
oils become more viscous and do not flow as readily at low 
temperatures as at high temperatures. If the oil becomes too 
thick or too high in viscosity at low temperatures it will bi 
difficult or impossible to start the engine. 

S.A.E. 20 and S.A.E. 10 oils are classified in accord with 
their Viscosity or fluidity at 130 deg. fahr. This practice ol 
classifying winter oils at summer temperatures has resulted 


Vol. 33, No. 5 


in a wide variation, in the viscosity or fluidity ot the com 
mercial oils sold under these $.A.E. numbers, at the starting 
or cranking temperature. In order to avoid the very wide 
differences in the temperature at which an engine can be 
started with oils of the same S.A.E. number, the new 20-W 
and 10o-W oils are classified in accord with their viscosity o1 
fluidity at o deg. fahr., or in other words are classified in 
accord with their ability to permit easy starting within the 
temperature range for which they are recommended. 


The classification tor these two new oils is as tollows: 


Viscosity at 0 Deg. Fahr. 


Maximum Minimum 
20 W 40,000 1LO,000 
10-W 10,000 5,000 


S.A.E. 30 oil is recommended as heretotore for use during 
the summer months and in territories where the minimum 
temperature does not fall below 32 deg. tahr. The new 20-W 
oil is recommended for use in territories where the minimum 
temperature at which the engine is to be started will be 
below 32 deg. tahr., but where the minimum temperature 
does not tall below o deg. fahr. For territories where the 
ninimum temperature at which the engine is to be started is 
velow zero, but is not below 15 deg. below Zero, the new 
10o-W is recommended. For temperatures lower than 15 deg. 
below zero 10-W should be diluted with 10 per cent kerosene. 





Pour point does not affect the starting characteristics of 
the oil but it does determine whether the crankcase oil can 
be circulated by the oil distributing system and be delivered 
to the bearing surfaces. During the winter months 20-W, 
with a zero pour point, and 10-W with a sub-zero pour point 
are recommended. 

These new oils, which are being recommended by _ th¢ 
motor car manufacturers tor use during the winter months 
under the climatic conditions outlined above, will greatly 
reduce engine wear, will lubricate the engine satisfactorily 
under all driving conditions and will lessen starting difficul 
ties. However, under prolonged high speed driving, the oil 
consumption will be higher than with the heavier oils general 
ly recommended for use during the summer months. 

\ll oils decrease in viscosity and become much more fluid 
when heated. Since the ease of starting is controlled by the 
viscosity or fluidity of the oil at the starting temperature and 
the consumption by the viscosity at the operating tempera 
ture, the selection of an oil for winter operation becomes a 
compromise between easy starting and oil consumption. 
Under the normal average driving and road conditions which 
prevail during the winter months, any of the commercial 
automobile engine crankcase oils which meet the require 
ments for 20-W and _ 10-W should give quite Satistactory 
oil mileage. In exceptional cases where the car is driven 
at extremely high speeds for prolonged periods and where oil 


consumption is the most 


important consideration, and 


especially where cold starting is not a factor as in cases where 
cars are kept in warm garages, the use of a heavier oil may 
be recommended. 

[hese new classifications are now being intensively studied 
by the Lubricants Division of the S.A.E. Standards Commit 
tee with a view to later adoption as S.A.E. numbers with such 
possible changes and modifications as further experience may 
show to be necessary. Many of the S.A.E. 10 and S.A.E. 20 
oils fall within these classifications and may be used as 10-W 


and 20-W. 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Aerodynamic Tests of a Low Aspect Ratio Tapered Wing with 
Various Flaps, for Use on Tailless Airplanes 
By Fred Weick and Robert Sanders. N.A.C.A. Technical Note No. 
163, June, 1933; 6 pp., 6 figs. [ A-1] 


A Complete Tank Test of a Model of a Flying-Boat Hull— 
N.A.C.A. Model No. 11 
By James M. Shoemaker and John B. Parkinson. N.A.C.A. Technical 
Note No. 464, July, 1933; 18 pp., 3 tables, 13 figs. | A-1] 


Simplified Aerodynamic Analysis of the Cyclogiro Rotating- 
Wing System 
By John B. Wheatley. N.A.C.A. Technical Note No. 467, August, 
1933; 13 pp., 16 figs. [A-1] 


A Study of Factors Affecting the Steady Spin of an Airplane 


By Nathan F. Scudder, N.A.C.A. Technical Note No. 468. August, 
1933; 20 pp., 1 table, 9 figs. [ A-1] 


The Schneider Trophy Contest 

By Alfred Richard Weyl. Translated from Zeitschrift fiir Flugtechntk 
und Motorluftschiffahrt, Vol. 23, Nos. 15 & 16, August 12, and 27, 
1932; Verlag von R. Oldenbourg, Miinchen und Berlin. N.A.C.A. Tech- 
nical Memorandum No. 712, June, 1933; 29 pp., 3 tables, 39 figs. [A-1] 


Behavior of Vortex Systems 

By A. Betz. Translated from Zettschrift ftir angewandte Mathematik 
und Mechanitk, Vol. 12, No. 3, June, 1932. N.A.C.A. Technical 
Memorandum No. 713, June, 1933; 19 pp., 12 figs. [A-1] 


Development of the Rules Governing the Strength of Airplanes 

Part I—German Loading Conditions up to 1926. By H. G. Kiussner 
and Karl Thalau. Translated from Luftfahrtforschung, Vol. X, No. 1, 
June 21, 1932; Verlag von R. Oldenbourg, Miinchen und _ Berlin. 
N.A.C.A. Technical Memorandum No. 716, July, 1933; 58 pp., 34 
figs. [ A-1 


Development of the Rules Governing the Strength of Airplanes 
Part II—Loading Conditions in Germany (Continued), England and 
the United States. 
By H. G. Kiissner and Karl Thalau. Translated from Luftfahrtforschung, 
Vol. X, No. 1, June 21, 1932. N.A.C.A. Technical Memorandum No 
717, July, 1933; 53 pp. 7 figs. [ A-1 


Development of the Rules Governing the Strength of Airplanes 
Part I1I—Loading Conditions in France, Italy, Holland and Russia 
Aims at Standardization. 
By H. G. Kiissner and Karl Thalau. Translated from Luftfahrtfor 
schung, Vol. X, No. 1, June 21, 1932. N.A.C.A. Technical Memorandum 
No. 718, August, 1933; 51 pp., 6 figs. { A-1] 


Cloud Formation and Its Effect Upon Gliding 
3y Gilbert T. Walker. Published in The Journal of The Royal Aero 
nautical Society, August, 1933, p. 657. [A-4] 
The author reviews briefly previous laboratory investigations and 
discusses with the aid of illustrations the motions associated with the 
different types of clouds that can be observed in the sky and _ their 
influence on glider performance 


(Continued on page 42) 
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BORG & BECK 1934 


DRY- PLATE CLUTCH 


linife. Fdge Principle 






Automotive engineers every- 
where are enthusiastic about this new 
Borg & Beck Clutch which fits in so 
well with 1934 specifications. What's 
more, you'll find many of the 1934 


cars equipped with this new clutch. 
Engaged Position 


New principles feature the Borg & 
Beck 1934 Dry-Plate Clutch. Internal 
friction is practically eliminated—no 
lubrication required. Pedal pressure 


is lower and stays lower. Friction 


Released Position 


materials have been improved. 


Heavier alloy pressure plate is used. 


Write for complete information. 


ORG 


THE BORG & BECK COMPANY 
6558 South Menard Ave. Chicago, Ill. 





Division of 


Borg-Warner Corporation 












Automotive 
Engineers: 









In a way, we are engineers, too. We have to 








know more than how to manufacture an in- 








sulation material. We have to know when to 














manufacture it. You are always many years 








ahead of public acceptance. We have got to 








hit demand squarely on the nose, to make 








money. ...So the invention and production 








of Seapak (kapok in flexible sheet form) came 








after a thorough study of the trend of the 





public mind. Insulation demand is here. 











Seapak is exceptionally light, highly efficient 











both against temperature and in sound ab- 





sorption (it’s used in the new Curtiss-Wright 

































Condor and the Douglas transport, leading ex- 


amples of insulation in the air) and is, more- 


over, readily adaptable to any part of the auto- 
mobile body: top, sides, rear, doors, etc. And 
the Seapak Dash Insulation Unit is a highly 


successful installation for that important spot. 


We want to send you, without any cost or ob- 
ligation, a sample of Seapak sufficient to allow 
you to make tests and conduct installation ex- 
periments. We have just perfected a new cor- 
rugated Seapak, of special interest in connec- 
tion with floor and top problems. We'll send 
along a sample of that, too. All we ask is this 
opportunity to work along with you, to let our 
product prove itself in your own shop and in 
connection with your own problems. Won't 


you write to us? 


SEAPAK 


SEAMAN PAPER CO. 


INSULATION DIVISION 
410 N. MICHIGAN AVE. CHICAGO, ILL. 


JOURNAL 








November, 1933 


NOTES AND REVIEWS 


Continued 


ENGINES 


Automotive Engines—Design: Production: Tests 
By P. M. Heldt. Published by P. M. Heldt, Nyack, N. Y., Eighth Edi- 


tion, 1933; 598 pp., illustrated. [E-1 | 

While the title of this volume is entirely new, it is really an eighth 
edition of the book formerly published under the titles ‘““The Gasoline 
Motor” and “The Gasoline Engine.” 

The last previous edition of this volume appeared in 1926, so the 
revisions cover seven years’ progress in automobile design and produc- 
tion. While there has been comparatively little change in the chapters 
devoted to the theoretical aspects of the internal combustion engine, the 
extent of the revision of chapters dealing with design and production 
of the various parts is indicated by the fact that more than a hundred 
new illustrations appear in this new edition. 

The outstanding feature of the latest volume is a new chapter on 
Torsional Vibration and Vibration Dampers in which is developed a 
method for predetermining the critical speeds of torsional vibration 
of engines from design characteristics. This predetermination of critical 
speeds is of great importance for aircraft and marine engines which ar¢ 
held to a definite speed by the propeller load. 

The chapter on Calculation of Bearing Loads has been completely 
rewritten and now includes tables by the use of which the loads on any 
bearing of any internal combustion engine under full-load conditions 
can be determined quickly. 


Increasing the Air Charge and Scavenging the Clearance Vol- 
ume of a Compression-Ignition Engine 


3y J. A. Spanogle, C. W. Hicks, and H. H. Foster. N.A.C.A. Report 
No. 469, 1933; 12 pp., illustrated. Price, 5 cents. [E-1] 


Internal-Combustion Engines—Theory and Design 


By V. L. Maleev. Published by McGraw-Hill Book Co., Inc., New 
York and London, 1933; 386 pp., illustrated. E-1 


The fundamentals of internal-combustion engineering are covered 
in a manner which the author hopes will familiarize the reader not 
only with what has been done and how it is done, but also why it 
should be done in a certain way. The author has had experience both 
as a college instructor and as a practical engineer and has planned 
the book so as to be useful to college students and to engineers and 
designers in the industry. 


Recent Results of Turbulence Research 
By L. Prandtl. Translated from Zeitschrift des Vereines deutsche 

Ingenieur, Vol. VII, No. 5, Feb. 4, 1933. N.A.C.A. Technical Me 

randum No. 720, August, 1933; 27 pp., 10 figs. | 


/ 


mo 


E-1 


Surging in Helical Valve Springs 
By J. Dick. Published in The Journal of The Royal Aeronautical 
Society, July, 1933, p. 641. [E-1 
This article offers a theoretical treatment of the distribution of surg¢ 
stresses, not only in uniform springs, but also in tapered and _ barrel- 
shaped springs, with suggestions for methods of minimizing the effect 
of these stresses. 


Die Entwicklung Luftgekiihlter Motoren mit Geblasekihlung 


By Kurt Lohner. Published in Automobiltechnische Zeitschrift, Jul 
25, p. 351, and Aug. 10, 1933, p. 375. [E-1 

Four research projects to determine the fundamentals underlying 
forced draft air-cooling receive in this article their first public report 
They were carried out at the German Institute for Aeronautical Re 
search over the period from 1928 to 1932. The general questions of 
rib forms, heat transfer, cowling and power consumption were first 
investigated and then specific tests were carried out on a single-cylinder 
and a twelve-cylinder V_ engine. 


Untersuchung eines Aufladers fiir einen 700-PS-Flugmotor, 
Hergestellt von der Société Rateau 


By Hermann Oestrich. Published in Automobiltechnische Zeitschrift 
Aug. 25, 1933, p. 405. [E-1] 

The output, efficiency and air flow through a Rateau supercharger 
applied to a 7oo hp. aircraft engine were determined by the German 
Institute for Aeronautical Research in tests here reported 


The Modern Diesel 


Published by Iliffe & Sons, Ltd., London, Second Edition, 1933: 
184 pp., illustrated. [E-3] 


{ 
This handbook covering high speed compression ignition engines 
for road transport, aircraft and marine use has been thoroughly revised 
and enlarged. The action of the engines is explained with the aid ot 
diagrams and various fuel injection systems are described 
(Continued on page 44) 
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WHERE TO. 





SCARCELY a day passes—sometimes scarcely 
an hour in the day—that you do not go visit- 
ing by telephone. It is truly the magic carpet 
that transports you, quickly and easily, to 
places you would like to be and people you 
would like to see. 

Who can estimate the value of the telephone 
in the daily lives of millions of men and women 
...in time and money saved, in increased 
efficiency, in security and priceless help in 
time of need! 

Contact, communication, swift 


interchange of ideas—these benefits the 


AMERICAN 


Wey ‘ 
® 
eax oo 


TELEPHONE AND 


PLEASE? 


modern world offers you. The telephone is 
one of the chief instruments by which you 
can seize them. With it at your elbow you are 
ready for what may come—for opportunity, 
for emergency, for the brief word that may 
open a fresh chapter in your life. 

Within the next twenty-four hours, sixty 
million telephone calls will be made over Bell 
System wires—each a separate, individual 
transaction, complete in itself. Yet your own 
calls will go through as quickly and effi- 
ciently as if the entire system had been 
built especially for you. 


TELEGRAPH COMPANY 














TITEFLEX 
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FLEXIBLE 
TUBING 
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Titeflex all-metal flexible gas and oil lines look 
like a finished mechanical product and have the 
confidence of the public. 


Titeflex is listed as standard by Underwriters’ 
Laboratory for gas and oil lines on Automotive 
vehicles. 


All components of the Titeflex all-metal flexible 
lines are manufactured by this organization. Each 
assembled line is tested under pressure in excess 
of your requirements. For sixteen years the ac- 
knowledged leader in manufacturing flexible fuel 
lines for the Automotive Industry. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 


us. 





WE DO OUR PART 





TITEFLEX METAL HOSE CO. 
Newark 


New Jersey 
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NOTES AND REVIEWS 
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MATERIAL 


La Question des Carburants 

Published in Journal de la Société des Ingénieurs de l’ Automobile, 
July, 1933, p. 2282. [G-1] 

An analysis of the disadvantages of alcohol in a fuel blend is an 
interesting feature of this symposium on carburants. It is made by 
M. P. Prevost, director of tests for Citroen, who states the desiderata in 
fuels from the automobile manufacturers’ viewpoint. Other contributors 
are the director of for the national station at Bellevue, who 
discusses general considerations, the director of the Jupiter Petroleum 
Company, who speaks for the refiners, and M. Grebel, consulting engi- 
neer on fuels, who voices the views of the consumer. 


tests 


Olverdiinnung in Vergasermotoren Landwirtschaftlicher Schlep- 


bei 


per Betrieb mit Verschiedenen  Kraftstoffen und 
Schmierodlen 
By Werner Kintzel. Published in Automobiltechnische Zeitschrift, 


Aug. 10, 1933, Pp. 354. 


[G-1] 
The tests here described had for their object to determine the extent 
of oil dilution in carbureter-type tractor engines as affected by the type 
of fuel used, and to demonstrate whether the economic advantages of 
heavy fuel would be outweighed by the injurious effects attendant on 
excessive dilution. Both bench and practical tests were made using 
three tractors, ten lubricating oils, six light and nine heavy fuels. 


Kunstharzstoffe und Ihre Entwicklung zum Flugzeugbaustoff 


By Otto Kraemer. Publisned in Zeitschrift fiir Flugtechnik 
Motorluftschiffahrt, July 28, p. 387 and Aug. 14, 1933, Pp. 420. 


und 
[G-1] 

An investigation is made of the physical properties of a few of the 
commercially used synthetic resinol substances used in aircraft construc- 
tion. A new type of material is described that will possess the dynamic 
strength lacking in substances previously available. Methods of making 
joints in this material are also set forth. 


MISCELLANEOUS 


Le Manographe Photo-Cathodique 


By M. A. Labarthe. Published in Journal de la Soctété des In- 
géemeurs de l’'Automobile, August-September, 1933, p. 2352. [H-1] 

The indicator here described utilizes a metallic membrane the 
exterior surface of which is uniformly lighted. This light is reflected 
on to a photo-electric cell. The variations in curvature imposed on the 
membrane by the variations in gas pressure give rise to modifications 
in the reflected light which in turn govern the photo-electric current. 

The advantages of freedom from inertia, and vibration, of applicabil- 
ity at high speeds and for six different types of diagram are claimed for 
the instrument, the construction, mounting 
described. 


and use of which are 


Motor Cycling Manual 


By the Staff of “Motor Cycling.’ Published by Temple Press, Ltd., 
London, Ninth Edition, 1933; 192 pp., illustrated. {[H-3] 


The ninth edition of a manual on motorcycles and the art of driving 
them has just been published. 


American Standards Year Book 1932-1933 

Published by the American Standards Association, New York City, 
19333 44 Pp. 

The American Standards Year Book for 1932-33 is now available 
covering both ASA Standards and uncompleted projects fully indexed. 


Ausgewahlte Schweisskonstruktionen, Band 4 

Compiled by Ernst Kalisch. Published by VDI-Verlag, Berlin, Germany 

90 pp.; illustrated. (H-5] 
The technical committee on welding of the German association of 

engineers has in this, their fourth volume, assembled examples of welded 

construction in automotive and aircraft production. Each example is 

illustrated and explained by text both in German and English. 


PASSENGER CAR 


Aerodynamic Characteristics of Automobile Models 
By R. H. Heald. Published in Bureau of Standards Journal of Re 
search, August, 1933, p. 285. [L-1] 
The investigations described in this paper cover the variations in 
drag coefficients found for models representing an automobile of 1: 
(Concluded on page 46) 
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No PRICE TAG 
TELLS 
THE FULL STORY 


Two products may 
look alike, be of 


the same size and 





weight, and carry the 
same price tag, yet 
one may outlast, out- 
| serve and out-shine 
} the other tor twice 
| as long. No price 
tag tells the full 
story, because sound 
manufacturing 1f- 
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BUYERS ARE 


LOOKING BEYOND 
THE PRICE TAG... 


RICE alone is not sufficient. Careful buyers are 
looking deeper than the figures on the price tag. 


They want to know the hidden quality under the beau- 
tiful finish— how long that beauty will remain unspoiled 
—how long rust-free operation can be depended upon. 


From advertising and experience, they have come to 
know the greater dependability of Parker Processed 
products. Parker Processed has come to mean extraor- 
dinary value, longer life and smoother operation. 


Parker Processing provides the manufacturer with three 
major sales advantages: 1. Customer acceptance of a 
known value. 2. Repeat business from enthusiastic 
users. And 3, an impressive extra advertising feature. 


Parker Processes of Rust Prevention are simple and 
economical aids in finishing iron and steel products that 
add tremendously to customer satisfaction and con- 
tinued customer loyalty. 


If your files do not include complete information on rust 
prevention by Parker Processes, send for literature today. 


PARKER RUST-PROOF COMPANY 


2181 East Milwaukee Avenue 
DETROIT, MICHIGAN 


US T ee ee 
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An 80-ton Whitcomb type 0-8-0 oil electric loco- 
motive with dual engines and generator, owned 
and operating on lines of the C.M.St.P.&P. Two 
special built radiators designed and built by 
Young to cool the 300 Hp. Waukesha engines. 


Under the most gruelling test, that of years of 
continual service, Young quality demonstrates a 
merit in design and workmanship which is un- 
paralleled. For all Young products have that in- 
herent stamina, that quality of performance 
which is based on years of manufacturing experi- 
ence in the cooling field. This service is avail- 
able to you. 


Pacific Coast Rep Mountain States Rep 


W. H. Benduha IL. QO. Stratton Co 
115 Tenth St., 1025 Broadway, 
San Francisco, Calif Denver, Colo 


YOUNG RADIATOR 
pane 


RACINE, WIS. 


of Salisbury Axles —— 


BROWN-LIPE SALISBURY 
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years ago and up to the present tme. Elimination of the tenders and 
other projections together with pronounced fairing of the body ot one 
model reduced the drag coefficient to 0.0006. Lateral and longitudinal 
torces were also measured. 


Riding Comfort Analysis 


By H. M. Jacklin and G. J. Liddell. Engineering Experiment Station 
Research Bulletin No. 44. Published by Purdue University, Lafayette, 
Indiana, 1933; 146 pp. | L-1 | 


The authors set forth the purpose of this bulletin as threefold: first, 
to outline in more or less detail the steps in constructing and using 
the Purdue University accelerometer and vibrating platform; second, 
to show a logical relation between these two projects whereby the 
riding comfort of vehicles may be directly measured; and third, to 
indicate what possibilities still exist for reducing the discomfort of 
mankind through elimination of disturbing vibrations, particularly in 
buildings and vehicles. 

This is a survey of Purdue University riding comfort research to 
date, culminating in a method for evaluating comfortable and disturb- 
ing vibrations in terms of a numerical comfort index which takes into 
account vibrations in three directions, with their respective forces and 
frequencies, and which is described by the authors as a definitely con- 
structive step in combining the two basic factors of riding comfort— 
vehicle action and passenger reaction. 


Automotive Construction and Operation 


By J. C. Wright and Fred C. Smith. Published by John Wiley and 
Sons, Inc., New York and London, Second Edition, 1933; 435 pp., 
illustrated. [L-2] 


This text for automobile students, mechanics, salesmen and owners 
has been completely revised in its second edition. The volume covers 
the Automobile and Its Power Plant; Gasoline; Carburetion and Fuel 
Supply; Lubrication; The Cooling System; Electricity as Applied to the 
Automobile; Starting Systems; Ignition; Magneto Ignition Systems; 
Automobile Batteries; Lighting Systems; The Chassis; Separate Units; 
Wheels, Rims and Tires; and other miscellaneous useful information. 
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one of the half dozen makes of motor 
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Low-Cost Automotive Cars Answer 


to Rail Passenger Problem 


By William B. Stout 


President, Stout Engineering Laboratories, Inc. 


LTHOUGH trains in the future will get lighter and 
A lighter in weight, they will hold the rails better than 
: the present heavy cars and will travel at speeds much 

higher than now are common. 

Progress in design of automotive vehicles is so rapid these 
days, that any rail car built will be out of date five years 
from the time it is put on the tracks. 

This means that trains must be built to run reliably 24 hr. 
a day so that they may do their work quickly and write them- 
selves off the books of the operating company inside a 
five-year period. 


Costs Must Come Down 


The day of building railway units will soon be over anyhow, 
because they must be manufactured in order to get costs down. 
A car that costs $100,000 to build by hand could be manu- 
factured in quantities for $10,000 to $15,000. 

These low costs can be obtained only by quantity produc- 
tion of standardized types of car, powerplant, transmissions, 
brakes, equipment, etc. Initial cost must be regarded as next 


to maintenance cost in importance in design of rail vehicles. 


This precludes, in my opinion, special powerplants and 
expensive designs as part of railroad equipment. 








Nose of the Railplane—‘“a rail 
car built as an aircraft designer 
would like to build it.” 


If we are going to get people to travel on railroads, we 
must enable them to ride for less money—and we have got 
to take them from New York to Chicago without having to 
supply them a salt spoon with which to dig out their ears in 


Front truck carries two 150-hp. 
engines mounted partially out- 
board, two automatic transmis- 
sions, universal joints and worm 
gear driving equipment. 
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the morning. Criticism of current conditions in this respect 
is not a criticism of railroad men, but rather an indictment 
of the restrictions under which the carriers have had to 
operate. The railroads are partly responsible for lack of 
progress, of course, but the multitude of regulations which 
restrict them are even more responsible. 

No business man would find it easy to make progress with 
a variety of things around his neck such as the Interstate 
Commerce Commission, the Rate Commission, the Post 
Office Department, and the labor unions. Then, too, every 
little town and hamlet has special regulations for the rail- 
roads. When a train goes through this town it has to blow 
a whistle; in that, it must ring a bell. In one town it has to 
slow down; in the next it must speed up. It takes a Philadel- 
phia lawyer to know exactly what all the requirements are. 
Everywhere there are different regulations, from the passage 
of which, some local politician has accumulated needed votes 
on some particular election day. These restrictions have been 
a tremendous detriment to the railroads. 


New Equipment Helpful 


In spite of the hindering regulations, though, new types 
of equipment can increase materially the efficiency of many 
rail operations. The new rail vehicles, whether they be 
single cars or multiple trains, will be automotive in their 
conception, taking much of their fundamental design from 
aviation and automobile engineering; offering at once a pos- 
sibility of tremendous saving and of tremendous earning 
through replacement of all passenger rolling stock on Amer- 
ican railways within a few years. 

The entire success of future travel on rails in America, in 
fact, may revolve around the speed with which the trans 
formation can be made from obsolete cast-iron equipment— 
high in both cost and weight—to modern, high-speed, air- 
conditioned, noiseless rail car travel. The future of the rail- 
roads depends almost entirely on new equipment which 
appeals to the public both from the standpoint of low cost 
and comfort. 





7 


materially from the average airplane, just as his Rail- 
plane differs from other rail cars. 


Stout entering his Sky Car which differs 


The Railplane, Stout says, “embodies the qualities which 
I believe must be included in future rail equipment.” 
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The railroads can absorb rail cars in production quantities 
if such cars include standardized powerplants to save expense. 

Future day-coach fares will be as low as bus fares, while 
compartments will be available for less than an upper berth 
costs today. Twelve to fifteen-coach trains twice a day will be 
replaced by one to three-car units every few hours or minutes 
as the amount of passenger business may require. Cutting 
rates to about 1 cent per passenger mile will quadruple the 
amount of rail travel. 

Air conditioning of cars and rubberizing of trucks and 
powerplants to provide absolute silence will bring about a 
freedom from dust and jerks which will make the rails 
preterable to the individual motor car even for short-distance 
travel. 

Use of twelve small trains instead of one twelve-car train 
will lead to employment of more rather than less labor. Track 
work will be lessened because of the lighter weight trains. 

Certain lines, to accommodate passenger work, will be kept 
tree of freight trains. These will be designated as passenger 
railroads and will parallel roads carrying only freight. 

The “Railplane” which has just been completed for the 
Pullman Car & Manufacturing Corp. in the Stout Engineering 
Laboratories embodies to a high degree the qualities which I 
believe must be included in future rail equipment such as that 
discussed in previous paragraphs. 

Basically it represents the kind of a rail car an airplane 
engineer would build. 


Keeping Original Cost Low 


One of our big problems was to keep costs down. If we 
had to have a special engine built with special gadgets, we 
would have to pay $100 for a $10 part, whereas if we could 
take a standard powerplant and a standard arrangement all 
the way through, we could hold this cost down so much that 
operating expense would be very addition the 
powerplant had to be accessible—and it had to be kept 
away from the car body so that the passengers would get no 
vibrations. So the entire powerplant mechanism was located 
below the car on the forward truck. There are two engines, 
each coupled to an automatic transmission. One engine and 
transmission drives the forward axle, the other the rear axle 


of the truck, the engines being located outside of the truck 
beyond the wheels. The 
differentials. 


low. In 


axles are worm drives without 

The railplane weighs 25,000 lb. complete, is 60 ft. long and 
seats 50 passengers. Its top speed is about go m.p.h. It makes 
6 miles on a gallon. Both ends of the car are rounded off and 
retractable steps reduce wind drag. Sidewise as well as end- 
on streamlining has been embodied in the design to take 
care of cross-wind effects when the car is in operation. 

Body frame work is of welded chrome molybdenum steel 
tubing, similar to airplane fuselage framework practice. 
Neither bolts nor rivets are used. Covering is a dural skin 
which takes only a small proportion of structural stresses. 

Windows in the car are sealed, air conditioning apparatus 
being provided. Air passed through the radiators heats the 
car. Safety glass is used in all windows. Rubberized hair is 
used for body insulation, while in the trucks and engine 
mountings rubber cushioning members further reduce trans- 
mission and vibration noise. 

With railroad men still debating the economics of the 
single unit car as compared to the multiple car train, it 
should be emphasized that the design principles embodied in 
this particular single unit design are entirely applicable to 
multiple car trains as well. 
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HERE'S a big fight on between 
S.A.E. Sections! 


“K” Glynn started it and the 
Council isn't even trying to stop it— 
in fact, it is egging him on. You 
must have heard about it because it 
started late in September and has 
been getting hotter ever since. 

It all began when membership com- 
mittee chairman Glynn wrote to 
Section chairmen about the new mem- 
bership contest in which each section 
is pitted against one other section. 
Baltimore is battling to achieve a 
larger percentage of its membership 
quota than Washington; Buffalo is 
paired off against Canada; Metropol- 
itan against Detroit; Philadelphia 
against Pittsburgh and so on. 

No sooner were the Glynn letters 
received than replies began to crack 
back. Chairman Jack Stewart of 
Canada (“My nickname is ‘Stew’ ” he 
says, “for I have some Scotch in me”) 
immediately reported four applica- 
tions and added: “If Buffalo should 
send one in any time, let me know.” 

“The San Francisco climate will be 
enough of an invigorating factor to 
put us over the top,” wrote Chair- 
man J. M. Evans of Northern Califor- 
nia predicting victory over Southern 
California, while O. M. Thornton, 
Philadelphia chairman, calls his Pitts- 
burgh rivals “secessionists” and seeks 
revenge by victory in the membership 
campaign. Similar letters from almost 
every part of the country show that 
each section is putting on its fighting 
togs for a good, friendly tussle. We 
reserve for later comment what 
“Met” says about Detroit and what 
Detroit says about “Met.” 

It is the kind of a contest that is 
worth digging into with everything 
we have. The winners will win and 
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By 


Norman G. Shidle 


the losers will have done just as fine 
a job for the Society. May the best 


men win! 


VERNOR LEHMAN of New 

York has issued an order that 

all state-owned motor vehicles 
must be driven at least 80,000 miles 
before being replaced. While this 
may be considered as a striking com- 
pliment to the handiwork of the mod- 
ern automotive engineer, it will be 
a long time at that rate before the 
Empire State owns a fleet of fully 
streamlined automobiles. — 


- 


HE New York Automobile 
Show opens on Saturday after- 
noon, Jan. 6. That morning 
engineers and executives from almost 
every passenger car company will be 
prowling through the empty aisles for 
their first good look at what competi- 
tors are offering for 1934. Later on, 
of course, proving grounds and labo- 
ratories will punish and dissect all im- 
portant competitive products to see 
just how they stand up in operation 
and exactly how they are built. The 
Saturday morning tour is important 
for the quickness with which it sat- 
isfies a curiosity rather than for tech- 
nical information which it provides. 
Many engineers and _ executives 
never visit the Palace again during 
the week. Yet it is the milling 
crowds and the untutored comments 
of individuals in those crowds which 
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probably provide the most real values 
which the Show has to offer to inter- 
ested engineers—values which they 
can’t duplicate later in any laboratory. 

True, a few hours listening to 
casual remarks and chatting with visi- 
tors at show booths can’t give an 
engineer any complete picture of con- 
sumer thought and reaction; but they 
can better his understanding of how 
users think—and, perhaps, help him 
better to interpret the results of the 
scientific consumer research which his 
management should be doing contin- 


uously. 


OWHERE is the essential ro- 
mance of the automobile 
better indicated than in the 

space which newspapers—those fault- 
less barometers of human interest— 
continue to give to automotive oddi- 
ties despite the now mature age of our 
industry and its products. 

Within the month we have read of 
another coal-burning automobile put 
into operation by an inventor in the 
Middle West; of a clockwork auto- 
mobile built in Japan, which is said 
to sell for $140 and to go 40 miles on 
one winding; and of the anachronistic 
outburst of the Duke of Devonshire, 
who, speaking at a horse show in 
Derbyshire, berated motor cars as 
“foul stinking things” and “horrible 
brutes making life hideous.” 

All of which emphasizes again, the 
difficulty of dramatizing steady, sane 
approaches toward perfection which 
always will be the really important 
contribution of the competent engi- 
neer. If sound progress dramatized 
itself as do pointless peculiarities, all 
would be well for the technician. 
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Behind the 


Marine 


ROPOSED new standards for marine propeller-shatt 
end dimensions, standard tapers and nut and cotter pin 
sizes have been set up by the motorboat and marine 
engine division of the Standards Committee. The recom- 
mended standards would replace those now appearing on 





pages 69 to 71 of the 1933 Handbook. These proposals cover 
shaft sizes from 3% in. to 3 in. diameter inclusive. 

New proposals have also been set up covering similar shaft 
dimensions for diameters 3% in. to 8 in. inclusive, and also 
diameters for stern bearings, propeller-hubs and propeller-hub 
key sizes. 

Reports of the work of the division are being sent to motor- 
boat and propeller manufacturers and it is hoped approval 
of the new standards will be obtained before January. 


Crankease Oil Stability Research 


HE Crankcase Oil Stability Research Subcommittee 
at a meeting in Chicago on Oct. 24 voted to request the 
chairman of the Technical Committee B of Committee 
D-2 of the American Society for Testing Materials to appoint 
immediately a subcommittee to consider and thoroughly 
digest all information which can be collected on this problem 
and report to the Committee in January, 1934, with recom- 
mendations for future procedure. It was recommended that 
this subcommittee be composed of two representatives of the 
petroleum industry, two representatives of the automotive 
industry and one representative from the Bureau of Stand- 
ards and the names of the appointees below were suggested: 
Accordingly, Chairman H. C. Mougey of Technical Com- 
mittee B designated as instructed the following personnel 
for his special subcommittee: D. P. Barnard, O. C. Bridge- 
man, H. F. Huf and E. W. Upham. 
Mr. Mougey’s group met for a luncheon meeting at the 
City Club, New York, on Nov. 13, and agreed to conduct 
among themselves a series of tests by present methods on 
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W ith 


Scenes 


samples of crankcase oil of known performance character 
istics. An effort is to be made to secure the samples with 
service data from fleet operators, aircraft operators and others. 
All information is to be kept confidential among the members 
ot Mr. Mougey’s subcommittee, and merely to form the basis 
for a recommendation to the S.A.E. Research Committee at 
the time of the Society’s Annual Meeting. 


Detonation 


T the Oct. 24 meeting of the detonation subcommittee 

held in Chicago, the chairman was authorized to 

appoint a sub-subcommittee to collect and analyze all 
available data on road ratings and report its findings to the 
Subcommittee for use in connection with the proposed further 
study of the correlation problem. Chairman T. A. Boyd has 
announced the following personnel for this group: J. M. 
Campbell, chairman; H. W. Best, H. K. Cummings and 
W. M. Holaday. 

The Subcommittee has requested that any organizations 
not represented on the detonation subcommittee but having 
data on laboratory and road test correlation which they would 
be willing to have included in the analysis, submit such 
material to the secretary, C. B. Veal, Society of Automotive 
Engineers, 29 West 39th St., New York. 


Brake Linings, Rivets 


ECOMMENDED practice for dimensional tolerances on 
brake linings under two classifications: linings supplied 
to manufacturers for original equipment and lining for 


miscellaneous replacement _ service, including fabric and 


SILENCE PLEASE 





molded types, was proposed at a meeting of the Special Com- 
mittee on Brake Linings, D. L. Gallup, chairman, under the 
parts and fittings division of the Standards Committee. 

The Special Committee also decided on further study of 


brake-lining rivet standards, which appear on pages 489 to 
493 of the Handbook. 
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Tractors 
, | ‘HE new Agricultural and Industrial Tractor Committee 


will hold an organization meeting in Chicago, Dec. 7. 

C. G. Krieger, agricultural engineer, Ethyl Gasoline 
Corp., is chairman of the committee, and J. W. Shields, field 
engineer, Firestone Tire and Rubber Co., is vice-chairman. It 
is expected that the personnel of the committee will be com- 
pleted by the time of the first meeting and that nearly all 
of the tractor manufacturing organizations will be repre- 
sented, 





Cooperative Fuel Research 


REPORT of the alcohol-gasoline blend subcommittee 
A« the Cooperative Fuel Research Committee and a 

report of the detonation sub-committee were approved 
at a C. F. R. meeting in November. 

It was moved that the C. F. R. Committee should instruct 
the detonation subcommittee to prepare a preliminary pro- 
gram of proposed study of the correlation problem between 
road and laboratory ratings to be carried out next Summer in 
cooperation with Standardization subcommittee No. 9 of 
the (British) Institute of Petroleum Technologists, and with 
interested groups in other foreign countries if such action 
should prove possible; such program to be presented to the 
C. F. R. Committee at its February meeting. 


C. I. Fuels Group 


HE volunteer compression-ignition fuel research group 
(mentioned in the October issue of the Journa) held 
a meeting in November. T. B. Rendel, Shell Petro- 
leum Corp., Wood River, Ill., was elected chairman. The 
committee proposed to conduct a series of cooperative tests 
and to distribute 10 two-gallon samples of fuel for compres- 
sion-ignition engines, to be sent to each laboratory participat- 
ing in the group. The samples are to be tested on the C. I. 
conversion of the C. F. R. engine for critical compression- 





ratio by the compression-ratio method, and for ignition qual- 
ities by the ignition-delay method, after the necessary modified 
form of the equipment is installed. It was decided that 
members of the group who have other ideas or test methods 
in connection with the project could include them in the 
data and that necessary fuel for such tests would be fur- 
nished. The Shell Petroleum Corp. offered to furnish 5 
gallons of each of the necessary reference fuels. 

Procedure for conducting the tests and reporting results 
will be drafted by Mr. Rendel and A. W. Pope, Jr., research 
engineer, Waukesha Motor Co. 


Brakes 


HAT the pedal brake should be regarded as the 

principal in the braking system, and that any specifica- 

tions on brake performance should be based on the 
required rate of retardation were principles looked upon with 
favor by the S.A.E. Brake Committee and the N. A. C. C. 
Brake Code Committee at a joint meeting on Nov. 16, at 
National Automobile Chamber of Commerce headquarters. 
Complete accord was also reached on the idea that some 
sort of regulation of brake practice is needed. 

Foreign countries, it was pointed out on the basis of data 
submitted, have made progress in specifying that pedal and 
auxiliary brakes on vehicles shall link into a system utilizing 
the same wheel parts. It was felt that the same principle 
should apply to American practice and that it should be 
specified that in the event of failure of part of the system, 
braking on two wheels should be always available. 

It was suggested that some kind of static test should be 
recommended for auxiliary brakes, and that the area of the 
available braking surface must be considered as related to 
weight and speed of the vehicle. The consensus of the com- 
mittee was that much cannot be accomplished in this direc- 
tion without the collecting of more data. 

In any system, it was believed, the hand or auxiliary brake 
should be relegated to the position of a static holding brake. 

The S. A. E. Brake Committee met in the morning of 
Nov. 16, simultaneously with the Brake Code Committee 
of the N. A. C. C. A joint meeting of the two committees 
was held in the afternoon of the same day. On matters 
reported by the S.A.E. Committee to the N. A. C. C., accord 
was reached without any great amount of discussion. 
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What Members Are 


Walter F. Rockwell, vice-president of the 
Timken-Detroit Axle Co., on returning from 
Europe Nov. 9, announced that his company 
would begin work immediately on a project to 
establish an axle plant in England, to supply 
British and Continental motor-vehicle manu- 
facturers. Hitherto the company has been repre- 
sented in England by an agency. 

In the plant to be established Timken plans 
to supply axles and drive units, principally for 
heavy-duty trucks, including six-wheelers. 


Arthur Boor has recently become connected 
with the Monroe Auto Equipment Co., Monroe, 
Mich., as chief engineer. 

In 1917 Capt. Boor came to the United 
States and was employed in the Bureau of Air- 
craft Production and worked the 
motor. 

He later became attached to the research de- 
partment at the Willys-Overland Co., where he 
was standards engineer and experimental engi- 
neer. 


on Liberty 


Jerome C. Hunsaker, former _ vice-presi- 
dent, Goodyear-Zeppelin Corp., Akron, Ohio, 
is now professor and head of the mechanical 
engineering department at the Massachusetts 
Institute of Technology, Cambridge. 


Oliver B. Zimmerman, assistant to the 
manager of the engineering department and 
supervisor of materials and standards for the 
International Harvester Co., retired 
position Nov. 1. 


from his 


His connection with the Har- 
vester organization began in 1911 and he has 
active in the 


been affairs of the Society since 


O. B. Zimmerman 





joining in 1920 as a member, after World War 
service for which he was commissioned major. 

He was one of the Society’s original repre- 
sentatives on the National Screw Thread Com- 


mission. His interest in standardization activi 
ties resulted in his connection with a large 
number of Society groups. At various times 


since 1920 he has been a member of the iron 
and steel division, parts and fittings division, 
and screw thread division of the Standards 
Committee; representing the Society also on a 
number of sectional committees. 

Several years ago he was active on the Tractor 
Committee and has been instrumental in reviv- 
ing the activity of the tractor group within the 
Society. 

His recent work with International Harvester 
has been coordinating the engineering and 
standards practice of the various units of the 
company. 
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Brunson Proposes 
Change in Policy 
on Army Goods 


Capt. M. V. Brunson, Q.M.C., U.S.A., 
who is post quartermaster at Ft. McPher- 
son, Ga., and a service member of the 
Society, is circulating an interesting memo- 
randum to his fellow officers on his experi- 
ences as district supply officer for the 
Civilian Conservation Corps. After point- 
ing out that the C.C.C. project is about the 
largest ‘‘war-game” the Quartermaster 
Corps has been able to engage in, Captain 
Brunson concludes, in part: 

‘But you know wonder, after we 
have sent out many car loads and truck 
loads of supplies and equipment to these 
camps—will we have to take it back in 
and repeat our World War experiences of 
having thrust upon us tons of half-service 
able property, not good enough to issue, 
not bad enough to junk. No use worrying 

but we in the field believe that the 
cheapest way to the government in th 
end, when the C.C.C. is to sell it 
all ‘as is everything, because 

we have no way to get it in, no one to 
handle it, no place to store it, and, no one 
wants it. Its value on the junk market 
will not break any manufacturer or jobber, 
may make the junk dealer a little money 
and save the purchaser a little— 
hence—let’s sell the whole outfit, ‘as is— 
where is,’ every 
and District Supply 
and decide that if 
its value is more 


we 


( loses, 


-where is’ 


poor 
give camp commander 
Officer a clearance 
any property is short 
than made up to the 
government by the training experience we 
of the Regular Army, Reserve and Civilian 
Conservation Corps personnel have had.” 


]. Howard Pile, editor, Chek-Chart Corp., 
Chicago, has been elected a 
the Corporation. 


vice -president ot 


Cc. W. Simpson is metallurgist and de 
velopment engineer with the Steel Improvement 
and Forge Co., Cleveland. 


Edward Lewis Beamon is district mana 


ger in Baltimore for the Tidewater Oil Sales 
Corp. He was formerly service-station super 
visor for the same company in the Camden, 


N. J., district. 


Mitchel Haifter is research and develop- 
ment engineer with the Air Cruisers, Inc., 
Clifton, N. J. He was an instructor in aircraft 


engineering at the Daniel Guggenheim School, 
New York University. 


A. W. Einstein is with the Strouss Hirsh- 
berg Co., Youngstown, Ohio, as divisional mer- 
chandise manager. 


Rupert C. Mouat is with General Motors 


(South African), Ltd., Port Elizabeth, South 
Africa. 
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ong 


Sidney ]. Marshall is sales manager for 
the General Drop Forge Co., Buffalo, N. Y. He 
was formerly president of the Endicott Forging 
and Mfg. Co., Inc., Endicott, N. Y. 


Howard C. Marmon’s present address is 
Pineola, N. C. 


Lieut. Comdr. R. S. Barnaby, U.S.N., 


is now located at the Glenn L. Martin Co., 
Baltimore, as inspector of naval aircraft. He 
was formerly in the office of the Bureau of 


Aeronautics, Navy Department, Washington. 


Clifford William Smith is a body drafts- 


man with the J. G. Brill Co., Philadelphia. 


Albert Wood Morrts is president of the 


He 
Drop 


Morris Engineering Co., Springfield, Mass. 
director of for the Moore 
Forging Co. in the same city. 


was research 


B. J. 


Lemon 





B. ]. Lemon, who has been acting as con- 
tact between sales and development divisions of 
the U. S. Tire Co. and vehicle-design engineers, 
has been transferred to the New York ofhice of 
the company as technical representative, tire 
division. His future contact work will be prin- 
cipally with fleet operators. 


Warren G. Knieriem is with the North- 
rop Corp., Inglewood, Calif. He was a drafts- 
man with the Naval Aircraft Factory, Philadel- 
phia. 


Kenneth M. Lane is aeronautical engineer 
with the Chance Vought Corp., East Hartford, 
Conn. 


Eastman Smith is 
physics at the Newark College of Engineering, 
Newark, N. J. He was recently in graduate 
research, mechanical engineering department, 
Massachusetts Institute of Technology. 


assistant professor of 


Malcolm P. Ferguson is vice-president 
of the Eclipse Machine Co., Elmira Heights, 
N. Y. He was sales and service engineer for 
the company. 


Alan V. Rochford has been elected secre- 
tary of the Vehicle Body Association, Inc., of 
Metropolitan New York. He is body engineer 
and general manager of T. Rochford Sons, 
Inc., Brooklyn. 


Merrill Bennett is a student engineer with 
the Caterpillar Tractor Co., Peoria, Ill. He 
was an assistant instructor at Purdue University. 
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C. A. Borton has been advanced to vice- 
president, manufacturing division, the Autocar 
Co., Ardmore, Pa. He has been production 
manager of the company tor some time. 


Donald L. Bower is an engineering ex- 
aminer with the technical board of review of 
the Federal Emergency Administration of Public 
Works, Washington, D. C. He was formerly 
junior mechanical engineer with the Interstate 
Commerce Commission. 


T. L. Preble 





T. L. Preble, formerly manager, Pierce- 
Arrow division, White Co., has joined the Gen- 
eral Motors Truck Co. at Pontiac. 


| W. Mills is now general manager of 
the Sunbeam Motor Co., Ltd., Wolverhampton, 
England. He was a director and general man- 
ager of Coventry Climax Engines, Ltd., Coven- 
try, England. 


Edward Grey is service and sales repre- 
sentative for the Multibestos Co., New York. 


He was service manager of the Oak Ridge 
Buick Co., Tuckahoe, N. Y. 


. 
Alick Clarkson is doing consulting work 
for the Peter Smith Heater Corp., Detroit. 


Wayne H. Farnsworth, sales engineer 
in New York for the Hall-Scott Motor Car Co., 
has been transferred to the home office of the 
company in Berkeley, Calif. 


D. A. Gauthier, consulting engineer, Ot- 
tawa, Ont., is in Europe for several months. 


Mearick Funkhouser is in the engineer- 
ing department of the Delco Products Corp., 
Dayton, Ohio. 


Werner E. Lerch is mechanical superin- 
tendent for the Estate of W. S. Gray, Green- 
wich, Conn. 


Harold A. Greenwald has resigned as 
chief engineer, refrigerator division, U. S. Radio 
and Television Corp. He is doing research 
and development work on automotive and 
refrigeration accessories for himself and asso- 
ciates. His address is 169 So. Detroit Street, 
Los Angeles. 


Capt. Vernon Peterson, O.RC., is on 
active-service, stationed at Civilian Conservation 
Corps Camp No. 1345, Moab, Utah. 


]. Jerome Canavan’s address is 106 Park 
Street, Streator, IIl. 


A. George W. Brown is equipment engi- 


neer with Jamaica Buses, Inc., Jamaica, L. I., 


Franklin G. Klock is general manager of 
4-Square Stations, Inc., Washington, D. C. 


WHAT MEMBERS ARE DOING 


Echo From England 


In a note to the Society from Bradford, 
Yorkshire, England, Edward Spurr writes 
a footnote to the Harmsworth Trophy 
Race. 

“The Americans, in every way, have 
won the heart of Scott Paine,” he says. 
“He was full of their praise for the way 
in which they treated him and remarked 
that ‘they were the finest sportsmen in the 
world.’ ” 

Mr. Spurr, by the way, has been elected 
a full member of the Institute of British 
Engineers. 


]. F. Winchester, coordinator and super- 
visor of Motor Equipment, Standard Oil Co. 
of N. J., returned in the middle of October 
from an extensive foreign trip which took him 
through parts of Palestine, Egypt and Greece 
as well as through most European countries. 
He studied motor transport operations under a 
variety of conditions and brought back a large 
fund of new and interesting information. 


Leonard Doppel is now general manager 
of the City Transportation System in New 


York. He was formerly president of the Al- 
liance Cab Corp. 


Emil Amandus Briner is president of the 
Aero Engineering Corp., East Orange, N. J. 
The company produces controllable-pitch pro- 
pellers. ’ 


Lawrence B. Whit is president of the 


Lawrence B. Whit Organization, Inc., New 
York, which handles publicity. 


Lloyd G. Royer is West Coast residential 
engineer at Burbank, Calif., for the Aero Insur- 
ance Underwriters. He was formerly resident 
engineer for the Aero Engineering and Advisory 
Service, Inc., Los Angeles. 


Beverly W. Keese has been advanced to 
vice-president in charge of engineering for the 
Wisconsin Axle Co., Oshkosh. He was chief 
engineer of the company. 


Rollin S. Davis is assistant engineer with 
the Murray Corp. of America, Highland Park, 


Mich. He was with the Lincoln Body Division 
of the Ford Motor Co. 


Society Members Prominent 
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A. Verne Jackson is a designer for the 
Chevrolet Motor Co., Detroit. He was district 
sales manager for the Buda Co., Harvey, Ill. 


G. M. Williams is president of G. M. Wil- 
liams and Co., engineers, Indianapolis. He was 


president and general manager of the Marmon 
Motor Car Co. 


John G. P. Callahan is a draftsman with 
the Chance Vought Corp., East Hartford, Conn, 
He was a teacher of industrial processes in the 
Haaren High School, New York City. 


Harry Rose’s new address is 246 4th Ave- 
nue, Three Rivers, Mich. 


C. L. Halladay is plant manager of the 
Jackson, Mich., plant of the Eaton Mfg. Co. 
He was formerly engineer with the Alloy Steel 
Spring and Axle Co., Jackson, Mich. 


Keith O. Alexander has joined the Ray 
Burner Co., San Francisco, as assistant chief 
engineer. 


William F. Baughman is manager for 
MacKinney Motors and Garage, Inc., New 
Rochelle, N. Y. He was formerly service man- 
ager of the Pelham Garage, Pelham, N. Y. 


Fred C. Holz is zone manager for the 
Gomery-Schwartz Motor Car Co., Philadelphia. 


I. Machlin Laddon is chief engineer, Con- 
solidated Aircraft Corp., Buffalo, N. Y. 


James ]. Hughes is garage foreman in 
charge of maintenance for the Pittsburgh Coal 
Co., Pittsburgh. He was shop superintendent 
for the Mack-International Motor Truck Corp. 
in Chicago. 


T. C. Pitts, formerly president of the Air- 
craft Sheet Metal Co., Wichita, Kan., has joined 
the experimental department of the Bellanca 
Aircraft Corp., New Castle, Del. 


H. T. Youngren 





in General Motors Revisions 


C. L. McCuen (M ’26) has been named 
general manager of the Olds Motor Works Divi- 
sion of General Motors in a wide shift of execu- 
tives within the corporation, marking the 
return of General Motors to its former scheme 
of operations, antedating the formation of the 
Buick-Olds-Pontiac Sales Co. The latter dis- 
appears under the new plan, and W. S. Knud- 
sen becomes executive vice-president of Gen- 
eral Motors in charge of vehicle and body 
manufacturing activities. Prior to his new ap- 
pointment Mr. McCuen was technical assistant to 
I. J. Reuter (M °’22), who was president of 
the B.O.P. Sales Co. and general manager of 
Buick and Olds. Mr. Reuter’s resignation was 
announced with regret by General Motors’ of- 
ficials. 


F. S. Kimmerling (A ’29), who was as- 
sistant to the General Motors vice-president in 
charge of the accessories div'-‘on, becomes presi- 
dent of the A. C. Spark Plug Co. under the 
new arrangement. Harlow H. Curtice (A °30), 
former president of A. C.,. has been appointed 
general manager of the Buick Division of Gen- 
eral Motors. 


Harold T. Youngren (M'12) has been 


made chief engineer of the Olds Motor Works 
Division. 


Charles A. Chayne, motor engineer at 
Buick, has been named assistant chief engineer. 
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D. S. Harder, who was works manager of 
the Detroit plant of the Edward G. Budd Mfg. 
Co., has been transferred to the Philadelphia 
plant of the company in the same capacity. 


Shirley F. Dean’s new address is No. 1 
West Harriett Avenue, Morsemere, Palisades 
Park, N. J. 

Ross E. Lewton has joined the Chryslet 


Corp. in Detroit and is living at 111 Highland 
Avenue, Highland Park, Mich. 


Robert N. Dobbins operates Aviation and 
Automotive Services at Verona, N. J. He was 
instructor in charge of aviation training at the 


Essex County Boys’ Vocational School, Bloom- 
field, N. J. 
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Edward Tracy Birdsall Dies; 


Active in Founding Society 


DWARD TRACY BIRDSALL, whose 

personal efforts in connection with or- 

ganizing the Society were largely re- 
sponsible for its early growth and survival, died 
Nov. 6, after a long illness. He was 70 years 
old. During recent years Mr. Birdsall had 
been consulting engineer and director of re- 
search for the Lawrance Engineering and Re- 
search Corp., working chiefly on aircraft prob- 
lems. 

Son of a famous engineer, George Wood- 
bridge Birdsall, who was chief engineer of 
the Croton project which brought upstate water 
to New York City, Mr. Birdsall graduated 
from the Stevens Institute of Technology and 
took his professional M.E. in 1886 from the 
same institution. He was a consulting engi- 
neer from 1889 to 1900 and began designing 
and building automobiles in the latter vear. 
His earlier engineering experience had been 
with the Edison Electric Co. and the General 
Electric Co., and he was a charter member of 
the American Institute of Electrical Engineers. 

His connection with the organizing of the 
Society of Automobile Engineers can best be 
told in his own words, written for the Silver 
Anniversary Issue of the S.A.E. JournaL. He 
said, in part: 

“Having been one of the Charter Members 
of the American Institute of Electrical Engi 
neers, it was only natural that when I switched 
from electricity to automobiles and attended 
the meetings of the Mechanical Branch of the 
A.L.A.M. I should see the necessity for, and 
the opportunity to, organize an Institute of 
Automobile Engineers. In 1903 there were 
not many of us, so it was a simple matter to 
make a canvass of the industry as it existed 
at that time. 

“Everyone approached thought it would be a 
good thing to have such an organization, but 
many were skeptical as to the necessity at that 
time, or the possibility of success. 

“Having been somewhat of an organizer of 
college clubs, yacht clubs and sundry other 
collections of individuals, which organizations 
uniformly died sooner or later, usually sooner, 
of financial insufficiency, I was loath to add 
another one to the list. 

“However, by 1904, ‘Constant Reader, ‘Ver- 
itas’ and others began to write to their ta 
vorite automobile magazine about the necessity 
for an Association of Automobile FEngineet 
Most of these letters came from men who did 
not have access to the meetings of the A.L.A.M. 
Mechanical Branch. Being assured of the sup 
port of Mr. Swetland, publisher of The Aut 
mobile, and Mr. Ingersoll, publisher of The 
Horseless Age, 1 started the ball rolling, with 
the result that you see before you today—the 
only one of my club children that ever grew 
up.” 

Mr. Birdsall’s application for membership 
in the Society was No. 4. He was secretary 
and treasurer during the period of the organ- 
ization, and remained so until 1907. Many 
of the early applications for membership were 
personally checked for qualifications and the 
records of his exactitude and enthusiasm in 
this connection are preserved in the Society’s 
files. 

The passing of Mr. Birdsall removes one of 
the last of the living witnesses to the Socicty’s 
birth pains. What they were can again be 

expressed in Mr. Birdsall’s own words, quoted 
in an article by P. M. Heldt (Automotive In 
dustries, May 24, 1930). Mr. Birdsall had said: 


“We called a meeting at the rooms of the 
Automobile Club of America, which were then 
at 753 Fifth Ave., under a photographer and 
over a bank—a good combination. At _ the 
present time you cannot do without a photog 
rapher and Heaven knows we need the bank. 

“At that meeting it was decided that it 
might be a good thing to start a society of 
automobile engineers, although I could see 
by the way they talked that they thought I 
had probably been over to the New York 
Athletic Club for dinner and that the alcohol 
was working. 

“However, we made a start, and on Nov. 
30, 1903, I sent out a second letter to nine 
gentlemen, and we held the first meeting for 
organization. In the meantime, however, the 
original five, Messrs. Riker, Gibbs, Swetland, 
Whiting and myself, had had several meetings 
at the Automobile Club, at which we went 
over all the by-laws and constitutions of the 
various societies to which I was paying dues, 
and which were the only return that I had 
really ever received from most of them; and 
we decided tentatively on a constitution and 
by-laws. 

“In the winter of 1963-04 the Society was 
formally organized and we held our first meet- 
ing. We were a close corporation. There 
were five of us, and we kept everything among 
ourselves. It was just like they do in Wall 
Street today. Mr. Riker was elected president 
and I secretary-treasurer; and being the pio 
neer, I was necessarily the goat: They shoved 
all the work on me. I had to get the members 
and then collect the money from them; and, 
believe me, it was no easy work in those days 
to collect $10 a year when we were not giving 
the members anything in return. We did not 
even have a badge. As secretary I would get 
an application for membership; as chairman 
of the membership committee I would pass 
on the member; as secretary I would send out 
notice of his election; as treasurer I would send 
him a bill for his dues. If the membership 
committee thought that the member proposed 
was not eligible, as treasurer I would say to 
myself, ‘that’s all right, but we need the 
money, and the treasurer would prevail on 
the chairman of the membership committee 
to elect the man to membership.” 

In addition to his work for the general So 
ciety, Mr. Birdsall served as first chairman of 
the Detroit Section. 

At the funeral the Society was represented 
by John A. C. Warner, secretary and general 
manager, and Charles L. Lawrance, former 
vice-president of the Society and Mr. Birdsall’s 
business associate in recent years, and David 
Beecroft, treasurer. 


Deaths Reported 


Other deaths reported to the Society during 
the month were those of Dr. Chauncey B. For- 
ward, president, Oil Refining and Development 
Co., Urbana, Ohio; William Brookes Pickup, 
special representative, Positive Lock Washer 
Co., Newark, N. J.; Frank Chester Felix, for- 
merly manager, industrial department, National 
Electric Products Corp., Pittsburgh, Pa.; James 
R. Merrill, vice-president and engineer, E. R. 
Merrill Spring Co., New York; G. E. Randles, 
president, Foote-Burt Co., Cleveland; and Fred. 
A. Wilcox, designing engineer on tractors, Ad- 
vance Rumely Co., La Porte, Ind. 


Sharp Discussion Assured 
at Annual Meeting 


OURTEEN sessions will comprise the Annual Meeting 
H: the S.A.E. scheduled for the Book-Cadillac Hotel, 
Detroit, Jan. 22-25, 1934. 

Every one should be a winner. The timely material devel- 
oped by the activities meetings committees was growing to such 
proportions that it looked as though the meeting would have 
to last four weeks instead of four days if all of merit were to 
be presented. Just then national meetings committee chairman 
Alex Taub stepped up to reaffirm the original plan which his 
committee had approved—a 14-session meeting. What finally 
gets into this limited number of sessions will be only the 
cream of the crop. 

Much interest on the opening day will center around the 
student session in the evening. For several years past this 
session has drawn hundreds of student guests—and every 
year the adult members of the Society have been finding more 
and more in it of definite interest to themselves. The pro- 
gram for this student session at the Annual Meeting is always 
developed by the head of the Detroit Section student activity, 
last year’s successful gathering having been under the leader- 
ship of Harry T. Woolson, now Detroit Section chairman. 
The coming session will be in charge of Sidney M. Cadwell, 
U. S. Tire Co. 

The passenger car activity will be responsible for three 
sessions and for the arrangement of one evening session at the 
Annual Meeting, while one session each has been allotted to 
transportation and maintenance, motor truck and motorcoach, 


Annual 


Diesel engine, aircraft, 
aircraft engine, passenger 
car body, and fuels and 
lubricants. The produc- 
tion activity will have one 
session and a luncheon. 
The student session and 
a dinner, the latter prob- 
ably on Thursday, Jan. 
25, complete the pro- s ; 
Sidney M. Cadwell, who will pre- 


gram. A special Detroit side at Student Session on opening 
4 ° svening 9% / " 
Section committee, act- evening of 1934 Annual Meeting. 


ing under the guidance 

of meetings committee chairman Taub, will develop the 
dinner plans and program. Harry T. Woolson, Clyde R. 
Paton and J. W. Brussel comprise this committee. 

The engineering display will include exhibits of new engi- 
neering products and processes by many of the leading auto- 
motive companies. A large proportion of those organizations 
which exhibited at the International Automotive Engineering 
Congress display last fall will participate in the coming ex- 
hibition as well, but many of them will have strikingly new 
developments. The displays will occupy space in the Italian 
Garden, parlors and corridors immediately adjacent to the 
S.A.E. meeting room on the Ballroom floor of the Book- 
Cadillac and will be open from Monday, Jan. 22, through 
Friday, Jan. 26. 


Heads Student Session 


Dinner 


will be held in New York on 


Monday 


January 8 at 6:30 p.m. 





Watch for the Surprise! 


Annual Dinner Committee 


Chairman, Alex Taub 
Clyde R. Paton 
Walter 5. Peper 
S. G. Baits 
Harold Nutt 
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Courtesy Munsell Color Co. 


Fig. 1—Munsell Hue Circuit 


AST and needless expenditures of time and money 

occur in the preparation and use of pyroxylin auto- 

mobile colors because of the utter lack of uniformity 
in control of color standards. It is fully recognized at last, 
by all concerned, that color individuality, beyond certain 
limits, serves no practical purpose. 

Since 1923, the du Pont Company has been called upon to 
prepare automobile colors in excess of 12,000 variations. In 
all, there are more than 250 concerns engaged in the manu 
facture of automotive lacquer. It is conservative to estimate 
that each of these companies maintains a range of approxi- 
mately 1000 color standards. According to the Automobile 
Color Index, the automotive industry, even in its most prolific 
production months, seldom uses more than 200 color varia- 
tions. 

In spite of being swamped with this superfluity of color 
samples, the chromatic needs of motor car builders have not 
been fully met. This is due entirely to an utter lack of 
suitable variegation in the colors available. 

Color surplus is, in part, the result of the practice of 
automobile manufacturers of drawing upon their imagina 
tions for colors covering the entire range of theoretical 
possibilities. The color suppliers, too, are responsible, in a 
measure, for this impractical situation. 

Other automotive parts and material suppliers have had 
little hesitancy, when new materials that vary from a stand- 
ard size or stock are ordered, in asking for some slight 
modification in the specifications to obviate the uneconomic 
need of special equipment, etc. In most instances such 
cooperation has been willingly extended. There is no evi- 
dence on record, however, of a lacquer builder having operated 
on this basis prior to the advent of Calibrated Duco Colors. 
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.300 Colors Can Do the Work of 


By Howard Ketcham 


Director, Duco Color Advisory Service 


The lacquer people have been prone to drift, making and 
matching endless varieties of colors without need. There 
are many instances on record where a supplier has developed 
fifty or more colors so similar in appearance that no apparent 
variation can be discerned. Such colors can scarcely be told 
one from another without recourse to the code number 
identifications on the reverse side. Obviously, one color can 
be made to serve admirably in place of numbers of meaning- 
less “variations.” 

Lack of proper system back of color classification and 
development has led to color chaos. Industrial colors lack 
systematic completeness of practical Hue _ representation, 
orderly relationship of the colors in each Hue group and com- 
pactness. As a result of this, both the user and the supplier of 
color is penalized. The automobile manufacturer is made to 
waste his time selecting options from a tremendous array of 
unorganized, incomplete color representations. Just picture 
the patience required in persistently searching through 
thousands of unrelated color samples for a particular varia- 
tion in some special shade and Hue required. 


Lack of Standard Is Drawback 


Lack of comprehensive standard color nomenclature is 
another drawback to efficiency in automotive color work. 
Frequently, in searching for a color, a name is all that a 
purchasing agent has to specify his wants. A search begins 
for the supplier who produces the required color. Not infre- 
quently, several suppliers are found producing a number of 
dissimilar colors all labeled with identically the same color 
name—proving that color names mean nothing at present. 

Greens differing as to content—some yellowish, some 
bluish, and still others of a true Green characteristic—can be 
found under the same trade name at the present time. No 
color supplier can afford to mount all of the color standards 
he has available and supply them free to all automotive 
lacquer users and potential users. No customer would have 
time to search effectively through all of these color possibilities 
in a dealer’s showroom for custom needs. At present, the 
chances are excellent that if a certain blue grey tone is 
required to combine with another color of the same general 
character, nothing exactly suitable will be found available as 
a standard color. This necessitates delay until a sample can 
be especially prepared and submitted for approval. Time is 
too frequently a vital factor where production is involved 
and such needless delays are proving too costly. 

With Calibrated Duco Colors, any color in any Hue will 
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12,000 Now Demanded by Industry 


Elimination of undiscernible dif- 
ferences will save time and money 
for color users. S.A.E. commit- 
tee starts to work on project 


combine readily and attractively with many other colors in 
the same Hue or in the complementary Hue. As many as 
six different color schemes can be effectively presented with 
but four Calibrated Colors. Taking 5 Blue 31, 5 Blue 32, 
5 Blue 21 and 5 Blue 22, for example: It is correct to combine 
5 Blue 31 with 5 Blue 32; 5 Blue 21 with 5 Blue 22; 5 Blue 31 
with 5 Blue 21; 5 Blue 22 with 5 Blue 32; 5 Blue 31 with 
5 Blue 22, and 5 Blue 32 with 5 Blue 21. 

Think of the production cost saving such a_ possibility 
affords! 

Think how extremely difficult it is to make even two pas- 
sable color combinations from four uncalibrated colors! With 
Calibrated Colors, there are both Value and Chroma dif- 
ferences to afford contrast effects. 

Under present conditions, the lacquer supplier has the 
hardship of maintaining thousands of color standards. No 
orders are issued against a majority of these colors year in 
and year out. Because of the remote possibility of some 
good customer wanting a half gallon of Navarre Maroon, 
Navarre Maroon is zealously treasured, although there are 
dozens of colors close enough to pass satisfactorily for 
Navarre Maroon. The supplier is expected to remain in 
readiness to produce every one of his standard color variations 
or to match any one of his competitors’ colors, no matter how 
small the quantity ordered or how seldom required. 

Supplier’s color standards, retained as guides for use in 
the preparation of possible future orders, change color 
because of chemical reaction. It is impossible, therefore, to 
correct and keep constant in color standards under present 
working conditions. 


Systematization Is Solution 


Practical color systematization appears as the logical solu- 
tion of the color dilemma. 

All color may be defined in terms of three dimensions. Just 
as the dimensions of a room can be portrayed in terms of 
length, breadth and height, so too can a color be described in 
terms of its attributes; Hue, Value and Chroma. 

Hue is that attribute of color by virtue of which the 
normal eye perceives it as differing from White, Black and 
Neutral Greys. It has been called the dimension in which 
colors of equal value and chroma differ. Hue is the quality 
by which we distinguish Red from Green; Purple from 
Yellow; etc. Calibrated Duco Colors, for example, are com- 
prised of fourteen of the twenty available Hues and a com- 
plete range of Neutral Greys extending from Black to 
White. 


The Munsell Hue Circuit (Fig. 1) makes clear just what 
constitutes the complete range of twenty Hues. In this 
circuit, the fundamental colors—5 Red, 5 Yellow, 5 Green, 
5 Blue and 5 Purple— and the intermediate colors—5 Yellow 
Red, 5 Green Yellow, 5 Blue Green, 5 Purple Blue and 5 Red 
Purple—are all indicated by a prefix of 5. The secondary 
intermediate Hues—1o0 Red Yellow Red, 10 Yellow Red 
Yellow, 10 Yellow Green Yellow, 10 Green Yellow Green, 
10 Green Blue Green, 10 Blue Green Blue, 10 Blue Purple 
Blue, 10 Purple Blue Purple, 10 Purple Red Purple and 10 
Red Purple Red—all bear a prefix of 10. 

Prefixes of this nature are employed to distinguish con- 
veniently these three important full strength Hue classifica- 
tions from the less intense Hues that extend between these 
5 and 10 designations. A Red of slight yellowish Hue is 
designated as 6 Red. If the Yellow content of the Red Hue is 
still more pronounced, the Hue is recorded as 7 Red, etc. This 
is also true for the less intense intermediates in other Hues. 
A Yellow Red Yellow in which Yellow predominated, for 
example, would be designated as 1, 2, 3, or 4 Yellow. Asa 





a automobiles are being painted with 
more than 12,000 different colors—that is, 
“different” to a photo-electric eye or some other 
sort of scientific instrument. 

& 


Out of the 12,000, however, it is easy to pick 
groups of 40 to 50 colors in which the naked eye 
can detect scarcely any difference whatever. 

*. 


Howard Ketcham, duPont colorist, thinks that 
it is possible to satisfy the desires of every auto- 


mobile manufacturer with only 300 varieties of 
color. 
e 


In this article, he tells how and why. 
* 


Automobile and paint engineers are so much 
impressed with the need for reduction in color 
variety that the passenger car division of the 
S.A.E. standards committee, George L. McCain of 
Chrysler, chairman, has appointed a special sub- 
committee to get into action on the matter. 


The chairman of this subcommittee is W. A. 
Lindberg of Chrysler, and its members are: 
W. H. Graves, Packard; J. L. McCloud, Ford; 
C. B. Hill, Jr., General Motors; Don Hallister, 
Hudson; and Edgar Teeter, Studebaker. 
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color of this general Hue approaches 5 Yellow, its Red content 
diminishes. 

Light is the source of all color. A ray of sunlight is 
composed of an indeterminate number of various colored rays. 
These rays are distributed into groups, termed Red, Orange, 
Yellow, Green Blue, Purple Blue and Purple. All the rays 
comprised in the same group, the Red, for example, are not 
identical in’ color. There is a portion of each group of 
rays which represents the fullest Hue strength of each 
spectral color. Calibrated Duco Colors are made in Hue 
strengths to»represent these perfect standards of color in so 
far as available pigments permit. The observation of a 
majority of a jury comprised of twelve color-wise individuals 
working under standard illumination conditions was the 
determining factor in deciding when the matches were O. K. 

Value is that attribute of a color by virtue of which the 
normal eye perceives it as holding a position in a light-to- 
dark scale. A light Value is sometimes called a tint and a 
dark Value is sometimes called a shade. The comparison of 
the lightness or darkness of Calibrated Duco Colors is meas- 
ured against a scale of Value. Black is at the base of this 
scale and White at the top. Ten equal steps of Neutral Grey 
extend between White and Black. Black is designated by 000 
and White by 9. The intermediate steps are labeled 00, 0, 1, 2, 
3, 4, 5,6, 7 and 8. These twelve Neutrals are one-dimensional 
—that is, they lack Hue and Chroma characteristics. 

More than 400 so-called Grey (Neutral) Duco colors have 
been formulated to meet automotive production “needs.” It 
is proposed that this entire cumbersome and needless series 
be replaced by ten Neutrals ranging between Black and 
White. Blue Greys, Green Greys, warm Greys and the like 
are merely extremely weak Chroma variations of Blue, Green 
and Red Hues. 

Chroma is that attribute of a color by virtue of which the 
normal eye perceives, in addition to Hue, the presence or 
absence of Grey. Sometimes Chroma is referred to as color 
strength, intensity or purity. An Olive Green is a color of 
weak Chroma, while an Emerald Green is described as having 
a strong or powerful Chroma. Calibrated Duco Colors ex- 
tend from Neutral Grey to the greatest Chroma strength that 
it is possible to make a color in lacquer at each step of 


Value in each durable Hue. 
Value of General Adoption 


By the general adoption and use of these color terms in the 
automotive industry, it will prove possible to describe and 
convey impressions of color most accurately. 

The color arrangement (opposite page 24) shows graph- 
ically the visually calibrated Value and Chroma variations of 
spectral Blue available in a lacquer medium (Blue is mid-way 
between Blue-Green and Purple-Blue in the spectrum). The 
complete range of calibrated Neutrals is also illustrated in 
the vertical column in the extreme left hand side of the 
page over O. 

The vertical numbers reading from 9g to 000 inclusive 
represent Value notations. It will be observed that Neutral 
8 is omitted. A Neutral at 8 Value in lacquer is not regarded 
as sufficiently stable for automotive needs. 

All of the colors on each horizontal line are of the same 
Value, they differ in Chroma alone. The figures in vertical 
position on the left side of the page represent value notations. 
Every color horizontally opposite a value notation is of 
identical value. For example: All colors opposite 4 in the 
Value column are at 4 Value. The figures in horizontal order 
at the base.of the page represent Chroma Calibrations. All 
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of the colors in the column extending above 4, for example, 
are of 4 Chroma. The Neutrals have no Chroma and no Hue 
notations. 

Think of the convenience and accuracy with which colors 
can be designated by systematization. 5 Blue 43 designates 
Blue at full Hue strength at 4 Value and 3 Chroma. Note 
the attractive Blue Greys in the 1 Chroma column. Think 
of the ease of indicating the exact Blue required, clearly, 
concisely and comprehensively. If a middle Value of Blue 
is desired, it is only necessary to look over the 5, 4 and 3 
Values in most cases; if a medium Chroma Blue is wanted, 
it can be located around the 2 or 3 Chroma designations. 

In place of attempting to describe Gobelin Blue by saying 
it is a sort of soft, dark, pure Hue of Blue, we can call its 
appearance vividly to the mind of one familiar with Calibrated 
Color dimensions by saying it is a 5 Blue at 4 Value and 3 
Chroma. This tells us that it is a full Hue strength color, 
of medium Value and of moderate Chroma strength. 


Convenience to Users 


The convenience of classified colors arranged in compact, 
orderly fashion, and accurately identified, is proving to be a 
boon to all who use color. When a man can do good work 
with poor tools, he can do correspondingly better work with 
improved ones. 

The color we call Brown does not appear in the spectrum. 
Brown is a low Value of Yellow Red or Yellow Red Yellow. 
If it is a yellowish Hue of Brown, then it belongs to the 
Yellow Red Yellow Hue. 

Representative examples are readily available to show the 
lack of utility or accuracy under present conditions of color 
designation. Twelve Desert Sands, all different; twelve 
French Greys—very much unrelated; nine Rolls-Royce Blues, 
ranging from Blue, through Blue Green to Green; twelve 
Battleship Greys, with no two alike, were found in the stand- 
ard color files of one representative supplier. Similar condi- 
tions have been reported by others. How much more reliable 
and understandable color designation appears when expressed 
in terms of color’s three dimensions. Standard designations 
for colors will eliminate the confusion which exists at present. 

A Yellow may be reddish Yellow or a greenish Yellow. 
There are many degrees of redness or greenness. Consequently, 
the name Yellow means little except as a general term unless 
it is qualified by specific color notations describing its three 
attributes: Hue, Value and Chroma. 

Because sales departments of industry demand color names 
of glamour, the vagueness of so-called “descriptive” conven- 
tional color names is overlooked for reasons of sales ex- 
pediency. 

It is anticipated that automotive manufacturers will con- 
tinue to see fit to employ their own exclusive conventional 
color names from time to time, changing the names to 
meet year to year or seasonal requirements. So long as it is 
not essential to variegate the colors—truly descriptive designa- 
tions for permanent comprehensive factory use is suggested. 

Colors should be called what they are. Conventional color 
names that are simply beautiful in sound, popular, or vague 
and variable should be avoided as much as possible. In 
addition to Calibrated symbols, each color in the new system 
carries the name that the color most closely approximates in 
the “Dictionary of Color” or in Ridgeway’s standard work, 
“Color Standards and Nomenclature.” 

Already the paint industry is beginning to use authoritative 
descriptive names. “Pigments, A Guide to Their Use,” by 
Harold C. Parks, appearing serially in “Drugs, Oils and 
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Paints,” makes effective use of the standard code designations 
presented in the McGraw-Hill “Dictionary of Color” to 
describe the appearance of certain pigments in various 
mediums. 

Compact, comprehensive, complete and orderly facilities 
for automotive color layout work will accrue from a code 
providing proper color standardization. 

Eighty-seven color standards have been prepared that will 
prove practically impervious to color change resulting from 
chemical reaction over a period of years. Spectrophotometric 
readings can be made so that any slight change in the color 
of any of these standards can be corrected when replace- 
ments are released. 

These 87 standards can replace effectively the entire vast 
current array of thousands of colors currently maintained. 
This is possible because these new standards can be used 
one with another, in various positions of relationship, on 
Maxwell Discs. When rotated, these color disc combinations 
can produce every discernible durable color regardless of Hue, 
Value or Chroma. 

Official figures of color gallonage usage are supplied to the 
Automobile Color Index by the various representative auto- 
mobile manufacturers each month. Consequently, the colors 
required and used in the automotive industry are now a 
matter of record. A thorough study of the colors used in 
domestic automobile production during the last five years 
shows a tremendous re-occurrence of identical or similar colors. 
This indicates that the public tends to discriminate and buy 
only the outstanding portrayal of each key color possibility. 
The elimination of all nondescript intermediate color vagaries 
because they serve no practical purpose will prove a most con- 
structive measure. 

During August, 1933, for example, only 30 automobile 
colors were used in any semblance of quantity. Of these, ten 
were at 00 Value, nine were at 3 Value, five were at 2 Value, 
and the balance ranged from naught to four Value. Prac- 
tically all of the Purple Blues and Maroons were at maximum 
Chroma. Information of this type is extremely helpful in 
making it possible to block out a chart of practical code 
colors that will exactly coincide with automotive production 
needs. 


300 Colors Would Serve 


It is entirely possible for 300 colors selected with due regard 
to all individual requirements to serve effectively all auto- 
motive color needs. : 

It will be a matter of considerable convenience when all the 
individual colors required for the industry’s standard color 
code are available in the form of a table of disc ratios appear- 
ing on supplementary pages in the Standards Handbook of 
the Society of Automotive Engineers. Discs of the 87 colors 
represented in these tables, when spun on a rotator in rela- 
tionships prescribed in the tables, will resolve into the 
various color standards designated. Factory matches can 
thus be checked against these S.A.E. standards. With a set 
of the 87 key colors, all of the 300 color classifications decided 
upon can be portrayed. 

Already the British Engineering Standards Association has 
sponsored a British Standard Schedule of Colors for the 
color requirements of British industries. 

So far as the fleet operator is concerned, color code stand- 
ardization should prove a boon. 

Recently, the paint superintendent of a large truck fac- 
tory received a good-sized replacement order for trucks from 
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an important fleet operator. The requisition read “Color to 
be our standard Red.” It so happened that the paint man 
did not fancy this particular Red. He felt certain that it 
could be improved in appearance. With this in mind, he pre- 
pared a new Red and submitted a sample to the customer. He 
was shown no gratitude for his pains and was instructed to 
fill the order as originally specified. Feeling that his color 
contribution was right and that his customer had been 
unable to judge the merits of his work from a small-sized 
sample, he finished up two trucks, one in the company’s 
standard Red and the other in the Red he had prepared. The 
improvement in the quality and the appeal of the new Red 
was so apparent when applied to the surface areas of the 
truck that the customer was delighted and changed his stand- 
ard Red accordingly. 

The point is, that people are interested in the particular 
step of Value and Chroma that best meets their requirements. 
Some concerns using trucks want the brightest, showiest Red 
that can be made. Consequently, a concern that has been 
using a Red several Chroma steps weaker than the maximum 


available will be glad to have the benefit of an improved 
standard color. 


Makers Using Same Colors 


There no longer appears to be any antipathy on the part 
of industry toward using a color that a competitor or some 
concern in another line of business may be using. Figures in 
the Automobile Color Index show that as many as four large 
scale production builders of popular priced cars have used 
the same Maroon during the same months of this year. 

There are so many outstanding secondary colors that can be 
used to trademark advantage in distinguishing trucks that 
no fleet operator need feel handicapped because someone 
else uses his standard base color. 

Calibrated Colors are already in production at Studebaker, 
Nash, Pontiac, Buick, Oldsmobile, Cadillac, Chevrolet, 
Pierce-Arrow, Reo, Chrysler and General Motors Truck. 

Their feasibility has been attested to by the colorist in 
charge at each automobile factory where they have been 
demonstrated. 

The color of any surface depends not only on inherent 
characteristics in the surface itself but also on the character 
of the illumination under which it is observed. Consequently, 
it is essential in matters pertaining to color standardization 
to standardize on the type of illumination to be utilized. 

In specifying a color match it is always well to name the 
illumination under which the colors will be viewed. Blue 
north skylight between 10 A. M. and 2 P. M. on a clear day 
is considered ideal illumination. Because this light source is 
not always available, color corrected artificial lighting pro- 
duced by a high intensity 1ooo watt Macbeth lamp with a 
direct noon sunlight filter was made use of in the preparation 
of Calibrated Duco Colors. The colors were examined at a 
distance of one foot from the eye under this light source. The 
universal adaptation of uniform artificial illumination for pur- 
poses of color inspection will do much to help enhance 
uniformity in color standardization. 

Color, of course, is a subjective sensation just as taste is. 
It is difficult to describe accurately what this sensation is 
because it is known from purely objective studies that different 
individuals do not receive the same sensation from an 
identical color. Consequently, an entirely accurate descrip- 
tion of color must depend on observations in which a par- 

(Continued on Page 34) 
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Armstrong Defends Seadromes; 
Regular Ocean Flights Seen 


@ Metropolitan 


nee trans-Atlantic air service with- 
in a year’s time was accepted as an engi- 
neering possibility in the present state of the 
aviation art at a symposium on the subject, 
which brought 450 enthusiastic auditors to a 
Metropolitan Section meeting on Nov. 16. 
Clarence D. Chamberlin, trans-Atlantic flyer 
and vice-chairman for aeronautics of the Met- 
ropolitan Section, presided. In addition to Mr. 
Chamberlin the speakers were: Guy Paschal, in 
charge of air express development, International 
Telephone and Telegraph Corp.; George Post, 
Edo Aircraft Corp.; Edward R. Armstrong, 
Seadrome Ocean Dock Corp.; Giuseppe M. 
Bellanca, president, Bellanca Aircraft Corp.; 
P. E. Bewshea, American representative, Im- 
perial Airways; Dr. William Kirschbaum, 
North German Lloyd; and Miss Antonie Strass- 
mann, German aviatrix and a member of the 
crew of the DO-X on its American flight. 

Defense of his seadrome system for construct- 
ing a series of floating platforms in mid-ocean 
was undertaken by Mr. Armstrong in reply to 
specific criticism by Mr. Chamberlin and others. 
Mr. Chamberlin deprecated the possibility of 
landing an airplane on a platform 1200 ft. 
long and 300 ft. wide in fog or otherwise un- 
favorable weather. Mr. Armstrong replied that 
the Department of Commerce had investigated 
the possibility and advanced the opinion that 
it would be possible with the present develop- 
ment of blind-flying methods. 

He also pointed out that sites for the sea 
dromes had been carefully picked with average 
weather conditions in their area in mind. 
Platform No. 1 in the contemplated system 
would be located in an area for which pilot 
reports showed an average of only five days 
in the year when surface fog was present. He 
reiterated his contention that whatever forms 
of trans-Atlantic flying service might be adopt- 
ed, that the most economical form of passenger 
and freight transportation would be offered by 
operators using the seadromes as intermediate 
landing and refueling bases. 

Mr. Paschal’s talk made the point that any 
trans-Atlantic project must keep in mind that 
freight and express carried would pay the way 
for successful long-term operation. The United 
States was far behind Europe in utilization of 
air express, he said. 

Relative merits of various possible routes for 
regular flights across the Atlantic, of flying 
boats versus seaplanes, of heavier than air vs. 
lighter-than-air equipment, of  ship-to-shore 
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service and speed of operation vs. high pay- 
load, were discussed by the other speakers. 

At the dinner which preceded the meeting, 
more than 225 were present. Several motion 
pictures of equipment were shown during the 
meeting. Owing tg the crowded program there 
was little formal discussion. 


Faulkner Discusses 
Operating Methods 
@ Chicago 
The importance of definite standards of 


motor-vehicle operation and of more eftfec- 
tively translating statistical and cost data into 


“aoe Mey 
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W. J. Davidson, prominent General 
Motors engineer, was decorated as 
chevalier of the Legion of Honor at 
a dinner held for him in Detroit, 
Oct. 26. M. Leon Morand, French 
Consul in Detroit is shown as he pins 
the decoration on Mr. Davidson’s 
lapel. The decoration was conferred 
upon Mr. Davidson in recognition of 
his World War service and valuable 
assistance given French’ engineers 
both in this country and in France 
over a period of several years. 


26 


operating performance were emphasized at the 
Nov. 7 meeting of the Chicago Section, when 
Fred L. Faulkner, manager, automotive de- 
partment, Armour and Co., presented a paper 
on “Automotive Operation and Control.” At- 
tendance at the meeting was 127, including 
some members of the Automotive Transporta- 
tion Supervisors Association of Chicago, which 
was invited to attend in a body. 

Mr. Faulkner’s paper consisted largely of 
practical examples from his operating experi- 
ence. Some of the subjects he covered were 
speed control, overloading, highway courtesy, 
and the importance of the human element in 
dealing with drivers. He called attention to 
the apparent slowness on the part of manu 
tacturers of motor vehicles to recognize the dif- 
ference between an economical transportation 
unit and just a motor tuck, and credited the 
better understanding which is growing up be 
tween manufacturers and operators to the splen- 
did work done by the Transportation and Main- 
tenance Activity of the Society. 

Discussion of Mr. Faulkner’s paper was led 
by Leonard V. Newton, Byllesby Engineering 
and Management Corp., past-chairman of the 
Section. He commented on the relation of 
axle-weight distribution to highway accidents. 
Harry O. Matthews, Illinois Bell Telephone 
Co., opened a lively discussion on engine lu- 
brication, particularly the oil-changing ques 
tion, which was brought to a close by a sum 
mary of the most recent developments in oil 
research by Robert E. Wilson, Standard Oil 
Co. Fred B. Lautzenhiser, International Har- 
vester Co., comme nted trom notes on various 
phases of operation and control, as well as 
vehicle design, suggested by Mr. Faulkner’ 
paper. 

Others who, participated actively in the gen 
eral discussion were Max Bertsch, American 
Can Co.; Walter C. Becker, Chicago Surface 
Lines; R. J. Laurance, Cudahy Packing Co.: 
C. C. MacMahon, Commonwealth Edison Co., 


and Howard K. Gandelot, Stewart-Warne1 
Corp. 


Butane-Propane Gets 
Study as Motor Fuel 


@Southern California 


The highest useful compression-ratio in an 
Otto cycle engine is & to 1, but considerable 
improvement would have to be made in pres 
ent fuels to permit use of this ratio, George L 
Holzapfel, president, Holzapfel Instrument Co., 
told the Southern California Section at its meet- 
ing on Nov. 3, where he discussed motor fuels 
of the future. About 25 per cent of the heat 
value of present fuels is lost, Mr. Holzapfel 
said, due to incomplete vaporization before en- 
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tering the cylinder. The antiknock value of 
present fuels is another limiting factor. 

Use of butane-propane as a motor fuel, he 
went on to say, presents several advantages. It 
mixes readily with air, thus bringing about 
better distribution; it has a high antiknock 
value. which allows higher compression-ratios 
to be used; it reduces crankcase dilution to an 
absolute minimum; it leaves very little carbon 
deposit, gives a smoother running engine and 
reduces wear on cylinders and pjstons. 

Discussing the butane-propane engine as a 
competitor of the small Diesel, Barton Brown, 
president, Barton Brown Engineering Co., ex- 
pressed the belief that the cost differential be- 
tween butane-propane gas and Diesel fuel was 
so slight that it was not a deciding factor. The 
butane-propane engine does have other advan- 
tages, however, in Mr. Brown's opinion, which 
do make it a competitor of the small Diesel. 
Successful operation on butane gas of a three- 
car train by the Southern Pacific railroad from 
Los Angeles to Santa Barbara was cited as an 
example. Elimination of odor was the chief 
advantage claimed. 

Over 200 members and guests attended the 
meeting which was held at the Frank Wiggins 
Trade School. Brisk discussion which followed 
the papers was participated in by Ben D. Moses, 
E. Favary, E. E. Tattersfield, C. H. Jacobsen, 
F. C. Patton, C. T. Austin, J. B Hill, Frank 
Elliot, C. H. Paxton, H. W. Wickstrom, I. T. 
Allen and W. I. Dodge. 

Section Chairman C. H. Jacobsen and R. N. 
Reinhard, chairman of the membership com- 
mittee, outlined the benefits of S.A.E. member- 
ship and told of plans for stimulation of mem- 
bership activity. Due to illness, O. H. Ensign, 
president, Ensign Carburetor Co., was unable 
to present his scheduled paper on “Liquefied 


Yon > . Y . 
Petroleum Gas for Use in Internal Combustion 
Engines.” 


Diederichs Talks 
On Metal Problems 


@ Baltimore 


W. J. Diederichs, metallurgist, the Autocar 
Co., Ardmore, Pa., was the speaker at a Balti- 
more Section meeting attended by 66 persons 
on Nov. 2. Mr. Diederichs gave a blackboard 
talk, and did not have a formal paper. 


33-Year Standards 
Bureau Story Told 


@ Buffalo 


Dr. H. C. Dickinson, S.A.E. president and 
chief, heat and power division, Bureau of 
Standards, outlined in general the functions of 
the Bureau and described in detail the activities 
of its nine specific divisions at the Buffalo Sec- 
tion meeting held Oct. 25 at the Hotel Statler. 

Thirty-three years ago. the 
founded, Dr. 


Bureau) was 
Dickinson said, and_ originally 
comprised only four divisions. Ninety per cent 
of its activities are devoted to testing of ma 
terials and establishing standard specifications 
to be used as guides in purchase of government 
supplies. Through the Bureau, the Government 
takes responsibility for certain fundamentals 
and characteristics governing standard prob- 
lems. In fuel research, for example, the Bu- 
reau operates in particular fields of research 
which cannot be covered by private industries 
or technical schools. 


Section chairman F. C. Cornell presided. 


Wide World Photo 


When the “Macon” was transferred to Sunnyvale, Calif., as a permanent base, members of 


the Northern California Section got busy 
“Macon” has also been visited by the Metropolitan Section, while she 


Transmissions Seen 
In Automatic Role 


@ Indiana 


Advisability of fully-automatic gear shifting 
on motor vehicles and the various means by 
which it can be attained were discussed at 
the Nov. 9 meeting of the Indiana Section by 
S. O. White, chief engineer, Warner Gear Co., 
Muncie, Ind.; J. M. Simpson, vice-president of 
Warner Gear; W. B. Barnes, development con- 
sultant: Lee Oldfield, consulting engineer, Merz 
Engineering Co., Indianapolis; and Louis 
Schwitzer, president and = chief engineer, 
Schwitzer-Cummins Co., Indianapolis. 

Mr. Oldfield expressed the view that if de- 
velopment of automatic transmissions 1s to go 
on, engineers should be prepared to work for 
the attainment of a completely automatic sys 
tem, with automatic over-drives if necessary. 
He pointed out, however, that a car equipped 
with such a development as he visualized it 
could not be started by pushing, in the event of 
an emergency, and could not meet legal re- 
quirements in states providing that a car must 
be capable of decelerating on a downgrade by 
going into a lower gear. 

The possibility of adding to the economy 
and efficiency striven for with automatic trans- 
missions by certain types of superchargers was 
advanced by Mr. Schwitzer. 

Addition of an overspeed to pull the engine 
r.p.m. down when traveling at fast road speeds 
was suggested by Mr. White as a more impor- 
tant need than an automatic transmission. “The 
fully automatic transmission seems to be some 
thing of a moron,” he said, reaffirming the po- 
sition taken in his article “Can a Transmission 
Have a Brain?” published in the S.A.E. Journat 

June, 1933. “A moron has a brain, but 
it is not under very good control. No transmis- 
sion brain that we have seen,” Mr. White con- 
tinued, “will respond to all the requirements 
of car handling and traffic and to the widely vary- 
ing demands of different drivers.” 


The overspeed, he believes, adds amazingly to 


car performance, cuts gas and oil expense, re 
duces wear and tear on engine and chassis and 
gives a quieter, smoother, less nerve-wracking 


ride. The problem of getting an overspeed that 


is quiet and easily engaged has been solved 
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and organized an inspection trip for Nov. 14. The 
vas at Lakehurst, N. J., 
Sept. 16. 


he claimed, stating that cost now is the chief 
deterrent to its adoption. “Its actual value to 
the car owner is much more easily demonstrated 
than the value of an automatic transmission,” 
wcording to Mr. White. 


Independent Wheels 
Require New Designs 


@ Detroit 


“Experience so far seems to have indicated 
rather definitely that independent wheel suspen- 
sion isn’t something that can be added to a car 

it requires a redesigning of the car around 
the suspension system,” Athel F. Denham, field 
editor of Automotive Industries, told a Detroit 
Section Meeting, Nov. 6. His paper was based 
on “American Experiences with Independent 
Wheel Suspension.” 

Paul A. Wright, assistant to the president, 
American Airways, was the second speaker at 
Detroit, with a paper on “Modern Air Trans- 
portation.” 

In presenting his paper Mr. Denham cited 
the whole-hearted cooperation of several engi- 
neers whose names could not be mentioned. 

“To the question—what do you expect with 
a fundamental change in car suspension?” he 
said, “I have had almost as many answers as 
there have been engineers interviewed. Perhaps 
the most general hope was that in independent 
suspension might be found that final and com- 
plete solution to the perplexing problems of 
wheel fight, shimmy, shake, and tramp, which 
have confronted the industry almost continuous- 
ly since the introduction of the balloon tire 
back in 1923.” 

Other points brought out in Mr. Denham’s 
“general considerations” were: “On the average 
car 25 to 50 per cent softer springs can be used 

with independent suspension as compared with 
rigid axle constructions, without increase in the 
tendency for the body to roll. 

“On the question of how many springs should 
be used, results indicate that for heavy cars, 
four springs, two at the top, and two below 
seem to be desirable. A reduction in cost seems 
permissible in lighter cars—say up to 3000 lb.— 
by using only two wide springs, one above 
the other.” 
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Denham’s Paper Gets 
Second Presentation 
@ Philadelphia 


Athel F. Denham’s paper on “American Ex- 
periences with Independent Wheel Suspension” 
was read to the Philadelphia Section, Nov. 8, by 
Austin M. Wolf, consulting engineer, New 
York. Mr. Denham’s paper was presented to 
the Detroit Section, Nov. 6, and points from it 
appear in the account of the Detroit meeting. 
Attendance at the Philadelphia meeting was 48. 
Discussion of the paper was offered by Charles 
O. Guernsey, chief engineer, J. G. Brill Mfg. 
Co., Philadelphia; John Warren Watson, presi- 
dent, John Warren Watson Co., Philadelphia; 
B. B. Bachman, vice-president in charge of en- 
gineering, the Autocar Co., Ardmore, Pa.; 
Adolf Gelpke, assistant chief engineer of the 
same company; and P. M. Heldt and Joseph 
Geschelin, engineering editors of Automotive 
Industries. 


Trans-Canada Road 
Uses Manual Labor 


@® Canadian 


About 11,500 men now are at work on the 
great Trans-Canada Highway, a project long 
discussed and finally started in 1931 as a result 
of its selection as one of the works suitable for 
employment of a large number of single men, 
after the Dominion Government had agreed to 
contribute half the cost of Ontario's relief 
work. Three hundred and sixty thousand dol- 
lars had to be expended in erection of camps 
for workmen before actual road construction 
could commence. 

The entire route has not yet been designated, 
but in the Province of Ontario the mileage will 
be about one-third the distance across Canada, 
or about 1400 miles. The work to date has 
been conducted with use of a minimum of ma- 
chinery, nearly all of it being done by hand 
labor of men, most of whom had no road con- 
struction experience and many of whom had 
no previous construction experience of any 
kind. Air compressors for drilling the rocks 
in the deepest cuts were the only tools utilized 
extensively. The rest of the tools consisted in 
general of axes, saws, shovels, picks and wheel- 
barrows. 

These were some of the interesting facts 
brought by Charles Fullerton, Deputy Minister 
of the Department of Northern Development, 
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in a talk before the Canadian Section at the 
Royal York Hotel, Toronto, on Nov. 15. At 
the same meeting R. M. Smith, Deputy Minis- 
ter of the Department of Highways, Ontario, 
described and illustrated the progress that has 
taken place in road building, stating that the 
mixed macadam type of pavement, a compara- 
tively new development, has proved highly satis- 
factory. Important among its advantages, he 
said, is its ability to accommodate traffic during 
construction, thus eliminating the need for de- 
tours. 

F. H. Pounsett has been made chairman of a 
newly elected publicity committee of the Sec- 
tion. Nearly 80 members and guests attended 
the November meeting. 


E. P. Lubricants 
Presented by Nason 
@ New England 


Freedom from oxidation in service is now 
the paramount problem in connection with the 
extended use of extreme-pressure lubricants, it 
was pointed out by F. Alex Nason, Lubri 
Graph Corp., Cleveland, in a paper before the 
New England Section Nov. 14. Mr. Nason’s 
talk on ‘“Extreme-Pressure Lubricants’? gave a 
general review of the comparative advantages 
of different types of mineral oils fortified to 
increase their film strength. He gave an his- 
torical summary of the extreme-pressure lubri 
cation problem and reviewed the present stat 
of the art. The paper was well received b 
the 100 members and guests who attended the 
meeting. 

The New England Section has appointed a 
committee of 10 to initiate its membership 
drive, in which the section is paired with the 
Syracuse Section. William E. 
tendent of transportation 
Pierce Co., 
mittee. 


Clark, superin 
equipment, S. S. 
Boston, is chairman of the com 


View Rubber Processes 


@ Dayton 


The Dayton Rubber Mfg. Co. plant was 
inspected by 46 members and guests of the 
Dayton Section on Oct. 19. Joseph Rockoff, 
chief chemist of the company, gave a talk il- 
lustrating the evolution of 
processing. 


modern rubber- 


Discussion followed on the prob 
lem of bonding rubber to metals. 


Milwaukee Section officers didn’t even pause in their work of checking member- 


ship prospects to have above picture taken. 


The busy gentlemen are, from left 


to right, George C. Appel, Paul W. Eells, Walter F. Strehlow, Arthur W. Pope, 
Jr., and C. E. Frudden. 
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Valve-Seat Inserts 
Urged by Colwell 
@ Cleveland 


Either an oversize valve must be used or a 
valve-seat insert must be installed after a cyl- 
inder-block valve-seat has been refaced a few 
times, said A. T. Colwell, chief engineer, 
Thompson Products, Inc., at the Oct. 23 Cleve 
land Section Meeting. Service men long ago 
learned to save expensive blocks with seat in- 
serts, even though the inserts used were only 
grey iron, Mr. Colwell continued. 

To meet adverse valve-seat conditions, engi- 
neers have turned to valve-seat inserts as a 
solution, he pointed out, the purpose being to 
put a small amount of good material in the 
proper place. Regardless of the amount of 
cooling water used, cast-iron block-seats will 
not stand up under some conditions. Excessive 
cooling is undesirable from an efficiency stand 
point, and is often expensive and impractical. 
The simplest and best solution is a good valve- 
seat insert. The use of inserts is not new. 
They have been used in airplane engines for 
years, as aluminum is not a satisfactory valve- 
seat. The problem has been to find a compara- 
tively cheap satisfactory seat for cast-iron blocks. 

A good seat insert should have good con- 
ductivity, high hardness of approximately 50 
Rockwell C, should have a coefficient of ex- 
pansion close to that of grey iron, and should 
be metallurgically stable at operating tempera- 
tures, Mr. Colwell said. This indicates that it 
should not draw and must have no volume 
change. It should have oxidation and corrosion 
resistance to a fair degree. It should grind 
freely, and the low coefficient of expansion in- 
dicates that it should be installed with a press 
fit, eliminating the necessity for threading, pin- 
ning, welding or tapering. It should never 
cause pick-up or warts even under the worst 
conditions, should last during the life of the 
engine, and should be cheap. 

Ferdinand Jehle sponsored the meeting; 6: 
were in attendance at the dinner which pre- 
ceded it, and the total number of registrations 
was 138. Prominent discussers included T. S 
Kemble, George Smith, Otto Burkhart and 
Frank Jardine. 


Large and Small Unit 
Measurements Applied 
@ Pittsburgh 


Light-years and microns as units of measure- 
ment rubbed elbows at the Pittsburgh Section 
meeting Nov. 6 when C. E. Johansson of the 
C. E. Johansson Division, Ford Motor Co., spoke 
on “Measuring a Millionth of an Inch” and 
Dr. Frank Jordan, director of the Allegheny 
Observatory, on the “Relation of the Measure- 
ments of Large and Small Distances.”’ 

Murray Fahnestock, Ford Dealer and Service 
Field, chairman of the Section, prefaced their 
remarks with a talk on the “Importance of 
Accuracy in Mass Production.” S. M. Kintner, 
vice-president, Westinghouse Electric and Mfg. 
Co., was toastmaster. Attendance at the meet- 
ing was over 200, and it was reported as an 
unusually enthusiastic session. 

Mr. Johansson’s paper consisted largely of 
demonstration material. In exhibiting a com- 
bination of 32 gage-blocks with a lateral meas- 
urement of 4 in., Mr. Johansson pointed out 
that such an accurate combination could only) 
be obtained when the blocks conformed to the 
following conditions: (1) The measuring sur 
faces must be flat within a few millionths par’ 


of an inch. (2) The two opposite measuring 
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surfaces must be parallel within a few millionths 
part of an inch. (3) The dimensions must be 
accurate to the nominal size marked on the 
gages. (4) To hold these conditions the block 
gages must be heat treated in such a way as to 
avoid the molecular strains in the hardened 
steel in the blocks, so that they do not change 
to their dimensions. 

The blocks are calibrated and adjusted at a 
temperature of 20 deg. C. (68 deg. F.). A 
difference of 1 deg. C. in the temperature of 
the medium in which the block is used will 
cause a difference in measurement of 0.000011 
in., or five times the limit of tolerance on the 
most accurate type of block. 

Mr. Johansson made a strong plea for the 
adoption of the conversion factor 25.4 mm. 
equals 1 in., recommended at a joint confer- 
ence on standards held last year. The adoption 
of this conversion factor by American industry 
would secure world-wide uniformity on conver- 
sion practice, he said. 


Car-Design Trends Shown; 
Portland Bus Facts Told 


@ Oregon 


Rear-engine drives, automatic clutches and 
individual wheel suspension are under inten- 
sive development but have not yet been per- 
fected to the point of universal adoption during 
1934, in the opinion of Charles W. Wentworth, 
who spoke on passenger-car trends at the Oct. 
13 meeting of the Oregon Section held in 
Portland. But shorter and wider chassis, x-type 
or box-type frames, streamlined bodies, greater 
engine speeds, higher compression ratios, quieter 
transmissions, easier gear-shifting, smaller 
wheels, larger tires with lower inflation pres- 
sure, and fancier body-interiors are among the 
likely features that will dominate the 1934 
output. 

Bus operation in Portland was analytically 
treated by W. F. McKinney, chief engineer for 
the Portland Traction Co. The dinner at- 
tendance was 29, and 33 registered at the 
technical session. 


Diesels Are Shown 


In Manufacture, Use 
@ Milwaukee 


Inspection of the Fairbanks, Morse & Co. 
plant at Beloit, Wis., and presentation of some 
aspects of high-speed C. I. engines in service 
featured a joint meeting of the Milwaukee Sec- 
tion and the Rock River Valley Section, Ameri- 
can Society of Mechanical Engineers, held 
Nov. 8. The meeting was attended by 350 
persons. 

T. B. Rendel, Shell Petroleum Corp., gave 
examples of high-speed Diesels in automotive 
use, and J. B. Fisher, Waukesha Motor Co., 
pointed out the effect on weight and perform- 
ance in such engines due to raising the aver- 
age mean effective pressure to more than 100 
lb. per sq. in. 


Students Visit G.M. Labs 


The Student Activity of the Detroit Section 
arranged a program at the General Motors 
Research Corp. Laboratories Oct. 17. Dr. Frank 
O. Clements, technical director of the Labora- 
tories, welcomed 320 students from the Detroit 
area who were present. After inspecting the 
laboratory in the afternoon, most of the group 
assembled in the evening to hear about “Scien- 
tific and Engineering Research in the Automo- 
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Architect’s conception of a finished and anchored seadrome is shown above. Edward R. 
Armstrong, inventor and president of the Seadrome Ocean Dock Corp., which is expected to 
receive a grant of $1,500,000 from the government to continue experiments, was present at 
the Nov. 16 meeting of the Metropolitan Section to describe the part he believes the seadromes 


will play in the establishment of scheduled trans-oceanic air service. 


tive Industry.”” Speakers were Thomas A. Boyd, 
head of the fuel section of the Laboratories, 
John O. Almen, head of the dynamics section, 
and Alex Taub, who spoke on “Famous Bulls 
by Famous People.” O. E. Kurt is in charge of 
Detroit’s Student Activity. 


Student Section Hears 
Biddlecombe on Airlines 


Stressing the importance of the trans-conti- 
nental air routes in the economic life of the 
nation, Major Conrad H. Biddlecombe addressed 
the New York University Student Section Nov. 
2. Major Biddlecombe is an instructor in the 
Guggenheim School of Aeronautics at the Uni- 
versity. Loss of lives and freight have steadily 
decreased in trans-continental service, the speak- 
er said, because of the abandonment of the 
“do-or-die” spirit in connection with air opera- 
tions. Common sense is now the ruling factor, 
he pointed out, when continuance of a sched- 
uled flight is in question because of adverse 
weather conditions. 


Garber Reviews 
Flying History 
@ Washington 


The story of flying from Hermes to _heli- 
copters was told to the Washington Section 
Nov. 1 by Paul Edward Garber, in charge of 
aeronautics, Smithsonian Institution. Among 
the 75 persons present at the dinner were Dr. 
H. C. Dickinson, president of the Society, and 
Dr. George W. Lewis, director of research for 
the National Advisory Council on Aeronautics. 
Clarence §. Bruce, assistant mechanical engi- 
neer, Bureau of Standards, and chairman of the 
Section, presided. 

Every form of man-sponsored flight was re- 
viewed by Mr. Garber in telling his “story.” 
He brought out the interesting point that the 
Wright brothers’ experiments began with a 
model helicopter constructed of cork and 
feathers. 

The Washington Section is taking a deep in- 
terest in the expenditure of government money 
for public construction, feeling that the in- 
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terests of the automobile-operating public are 
not being considered. The Section believes that 
some of the money would be well spent for 
parking facilities and other traffic-speeding de- 
vices which would prevent inordinate delays 
in traffic circulation. 


Big Economies Shown 
By Streamlined Buses 


@ Northwest 


Tests in actual use of streamlined buses, 
compared to the conventional type, show 
marked gain in economy, comfort and ride- 
ability, according to Harry W. Musiel. Slanting 
the V-type windshield at a 45 deg. angle was 
found best, being superior to the full elliptical, 
which would be considered more ideal. The 
rear section is also decidedly streamlined, and 
incidentally answers the busman’s problems of 
where to store baggage and express. There is 
much room in the tail of the streamline. By 
this type of streamlining, together with other 
refinements on fenders, and underneath, air 
resistance has been reduced up to 59 per cent. 
Gas mileage has been increased 15 per cent 
and upward. 

Streamlining applied to motor vehicles was 
the topic discussed at a meeting of the North- 
west Section, Nov. 10, with Mr. Musiel, chief 
engineer, Heiser’s, Inc., presenting the paper. 

Results actually accomplished by the new 
type modified and full-streamline buses recently 
made by his firm figured in the statement of 
facts. The mathematics of streamlining, the 
speaker declared, were very complicated and 
not essential to produce practical results. Curves 
and contours must be gentle and art plays a 
more important than mathematical analysis in 
bringing this about, in the opinion of Mr. 
Musiel. 

Streamlining is just beginning to play an 
important part in motor vehicle design, and it 
is destined to be more widely used. 

Sherman Bushnell, section chairman, was in 
charge of the meeting which was attended by 
32 members and guests. 

Two major forces oppose motion of a ve- 
hicle on a level road, rolling resistance and 
air resistance, Mr. Musiel stated. At speeds of 
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30 miles and upward the latter is of increasing 
force. Two types of friction are present, name- 
ly, skin friction which is the fluid friction of 
air lying in the boundary layer; and form re- 
sistance. It is in the latter field where the 
improvement is possible. This consists of 85 
to go per cent of total air resistance. The pur- 
pose of streamlining is to smooth out the flow 
of air around the moving object. 


High-Test [ron Can 
Be Held to Strength 


@ Dayton 


Definite strengths of alloy and high-test iron 
can be forecast and can be obtained repeatedly 
by accurate control of manufacture regardless 
of type of furnace or cupola. ‘This was one 
of the chief points emphasized at the joint meet- 
ing held by the Dayton Section with the Amer- 
ican Society for Steel Treating on Nov. 13. The 
inherent possibilities of pearlitic iron giving 
100,000 lbs. tensile strength were brought out, 
proper dispersion of graphite being noted as 
the important requirement to give high strength. 

Oliver Smalley, technical director, Gray Iron 
Institute of America, and president Meehanite 
Metal Corp., Pittsburgh, was the chief speaker. 
He outlined the fundamentals of cast iron ma- 
terials, their properties and requirements and 
pictured the possible developments in_ high 
strength cast irons, illustrating his talk with 
curves, microphotographs and samples. 

The meeting was held at the Engineers Club 
and drew an attendance of 75. 


Aeronautics Featured 
at St. Louis Meeting 


@St. Louis 


Considerations necessary in_ high-speed-air- 
plane design and data concerning U S. Navy 
air equipment engaged the attention of those 
attending the first Fall meeting of the St. Louis 
Section on Oct. 24. 

Gordon Israel, designer and builder of high- 
speed airplanes, pointed out some of their im- 
portant design principles. Coordination of air- 
foil, fuselage and tail surfaces to give the great- 
est lift with a minimum of drag is the most 
important single factor in successfully designing 
this type, he said. 

Strength must be incorporated in members 
which will permit very acute angles to be ne- 
gotiated without overstressing the structure. A 


load factor, Mr. Israel remarked, is usually 
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chosen which permits a pilot to make such 
maneuvers as he can without becoming groggy 
from the acceleration effects. 

A possibility of losing a propeller blade at 
speeds in excess of 2700 r.p.m. always exists. 
This would mean the breaking of engine sup 
ports. If the engine were torn loose the craft 
would tend to assume a vertical position and, 
in doing so, enormous stresses would be placed 
on the wing surfaces, which are not designed 
to carry them. To guard against this possibility 
the engine is cross-braced to the wing so that 
these members part company with the fuselage 
in the event of trouble. When separated from 
the wings, the fuselage is said to have consid- 
erable drag which is expected to be sufficient to 
enable the pilot to get clear of the craft. 

Care is also necessary in the design of super- 
chargers, it was pointed out. It is essential to 
get the maximum power from the engine with 
out subjecting it to dangerous stresses. There 
must, therefore, be a correct relation between 
compression space and supercharger perform- 
ance. To get maximum efficiency and_per- 
formance, the propeller must be specially adapt- 
ed to the engine driving it and to the flying 
structure itself. 

Aviation activities of the Navy were shown 
in an ofhcial Government film presented by 
Lieut. F. E. Weld, U.S.N., commanding the 
U. S. Naval Reserve Aviation Base at Lambert 
Field. The Navy utilizes eight types of air 
planes embracing scout, patrol, torpedo, heavy 
bombing, fighting, observation and utility air 
craft. Most of these use wheels for landing 
year and are designed to operate from aircraft 
carriers, although some are designed to be cata 
paulted as is the case with those carried as part 
of the complement of fighting ships. This tvp« 
is equipped with floats. 

Some indication of the size and power of the 
Navy’s aircraft carriers, the U.S.S. Saratoga 
and the Lexington, can be had from the fact 
that they require as much electrical energy to 
drive them at 34 knots per hr. as is needed to 
illuminate the city of Boston. 


New Dam to Help 
Cut Power Costs 


Congressman John H. Lewis outlined the 
construction costs and the economic benefits of 
the Oregon Bonniville dam at the Oregon Sec- 
tion meeting held on Nov. 10 at Lloyd’s Golf 
Club, Portland. Mr. Lewis pointed to the 
advantages to be derived from the dam as re 
gards navigation and the furnishing of cheap 
electric power, and showed the necessity of 
building transmission lines from the power 


units at the dam to the surrounding territory. 
Possibilities exist of tremendous development, 
he said, mentioning the varied uses that might 
be made of raw materials available in Oregon. 

Section Chairman Robert Mann presided and 
Section Secretary J. P. Seghers reviewed the 
events of the past month in the automotive in- 
dustry. The meeting was followed by a dance. 


Fewer Oil Changes 


Seen as Possible 
@ Kansas City 


With a combination of good cylinders, well- 
fitting piston rings, and tight crankcase it would 
not be necessary to change the oil in an engine 
oftener than once a year, according to H. M. 
Bramberry, Perfect Circle Co., Hagerstown, Ind., 
who addressed the Nov. 10 meeting of the 
Kansas City Section. 

Crankcases which are not tight have been 
more of a contributing factor in the loss of 
lubricating oil than many people realize, he 
said, and added that if there were some means 
by which the vehicle operator could determine 
when there was excessive blow-by in the cyl- 
inder, the condition could be corrected and 
engine in service performance would be gen 
erally increased. 

The October meeting of the Kansas City Sec- 
tion was held at the Steuben Club on Oct. 13. 

Morris Cohen, industrial engineer of the 
Schulze Baking Co., Kansas City, Mo., and 
R. J. Collins, superintendent of transportation, 
Kansas City, Mo., presented papers on mainte- 
nance of automotive equipment. 

Mr. Cohen outlined three essentials as far 
as his work was concerned; to keep trucks in 
such good mechanical condition that there 
would be no failures and thus no loss of time 
in delivering. The second point which was 
considered essential was good appearance of the 
trucks, as they provide a fine advertising med 
ium due to being on the streets every day. 
The third point was keeping the operating cost 
it a low figure. 

Mr. Collins pointed out the diversity of their 
work, as it included maintenance of all classes 
ot automotive equipme nt. Construction ot 
bodies in their own shops has proved best 
because of their particular needs, with which 
they are more familiar than any body manu- 
facturer could be. Trouble trucks must always 
be in the very best of condition, as a breakdown 
there might cause serious loss to the company. 

\ complete accounting system insures a close 
check at all times on operating costs, and thus 
allows changes which may seem necessary to 
reduce them 





Thirty years progress in airplane construction is epitomized in the two photographs above, which were used 
on the cover of the Detroit Supercharger which stirred up interest in the Nov. 6 meeting of the Detroit 
Section. Paul A. Wright of American Airways was a speaker at the meeting and talked about the kind 


of plane seen on the right in the picture. 
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Kitty Hawk flight. 


The left view shows the Wright brothers plane in its historic 
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Proposed American Standard for Twist-Drill Sizes 
from .0156 In. to .5;000 In. 


REPORT on this proposal was submitted to the Society 
by the Sectional Committee responsible for it working 
under A. S. A. procedure. Reviews and constructive 

comments on the proposed standard are invited and should 
be addressed immediately to the Standards Department of 


Diameters Increment Lengths Previously listed Diameters 
#80 (.0135)-#79 (.0145) 
1/64(.0156) % 1/64 (.0156)-#78 (.0160) 
0186 .0024 % 77 (.0180)-.5 mm (.0197) 
.0200 .0020 15/16 "76 (.0200)- #75 (.0210) 
*.0220 -0020 I #74 (.0225)-.6 mm (.0236) 
0240 .0020 1-1/16 £73 (.0240)-#72 (.0250) 
.0260 .0020 1% #71 (.0260) 
.0280 .0020 1-3/16 7 mm. (.0276) 
*.0300 ~=©.0020—s_:1-3/16 =##70~— (.0280)-# 69 ~=— (.02.92-.75 
mm (.0295) 
1/32(.0312) .0012 1% #68 (.0310)-1/32 (.0312)-#67 
(.0320)-.8 mm. (.0315) 
.0330 .oo18 1-5/16 #66 (.0330) 
-0350 -0020 1% #65 (.0350)-#64 (.0360)-9 
mm. (.0354) 
.0370 .0020 1% F 63 (.0370)-# 62 (.0380) 


-0390 .0020 1-7/16 #61 (.0390)-# 60 (.0400)-1.0 
mm. (.0394) 


0410 .0020 ry, #59 (.0410)-#58 (.0420) 
0430 .0020 1% #57 (.0430)-1.1 mm. (.0433) 
*.0450 .0020 1-9/16 


3/64(.0469) .o019 1-9/16 #56 (.0465)-3/64 (.0469)-1. 
mm. (.0472) 


t 


.0490 0021 1% **.0492-1.25 mm (.0492) 

.O510 .0020 I-11/16 1.3 mm (.0512) 

*.0530 .0020 1-11/16 #55 (.0520) 

0550 .0020 1% #54 (.0550)-1.4 mm (.0551) 

* 0570 .0020 1-13/16 **.0575 

.0590 .0020 1-13/16 #53 (.0595)-1.5 mm (.0591)-** 
0591 

* 0610 .0020 1% 

1/16(.0625) .0015 1% 1/16 (.0625)-1.6 mm (.0630) 

.0650 .0025 1-15/16 #52 (.0635) ** .065 

.0670 .0020 2 #51 (.0670)-** .0682-1.7 mm 
(.0069 ) 

0700 0030 2-1/16 #50 (.0700)-1.75 mm (.0689)- 


1.8 mm (.0709) 
2% yin (.0730)-** .0720 
0750 .0020 2-3/16 #48 (.0760)-1.9 mm (.0748) 
> 


72 . 
0730 .0030 


5/64(.0781) .0031 -3/16 5/64 (.0781)-#47 (.0785)-2.0 
mm (.0787) 
.o810 .0029 2% #46 (.0810) 
0830 .0020 2-5/16 #45 hance ll .I mm (.0827) 
0860 .0030 2% #44 (.0860)-2.2 mm (.0866) 
.0890 .0030 2% #43 (.08g90)-2.25 mm (.0886) 
*og1o0 .0020 2-7/16 **.og11-2.3 mm (.09055) 
3/32(.0937) .0027 2-7/16 3/32 (.0937)-#42 (.0935)-2.4 
mm (.0945) 
.0960 0023 2 # 40 (.0980)-# 41 (.0960) 
0995 .0035 + 2-9/16 # 39 (.0995)-2.5 mm (.0984) 
1020 .0025 2% #38 (.1015)-2.6 mm (.1024) 
1060 .0040 2-11/16 #37 (.1040)-#36 (.1065)-2.7 


mm (.1063) 
7/64(.1094) .0034 2-11/16 7/64 (.1093)-#35 (.1100)-#34 


(.1110)-2.75 mm _ (.1083)-2.8 
mm (.1102) 


1130 6.0036 2-% # 33 (.1130)-2.9 mm (.1142) 
1160 .0030 2-13/16 #32 (.1160)-3.0 mm (.1181) 
1200 .0040 2% #31 (.1200) 

*.1230 .0030 «=©2-15/16 3.1 mm (.1220) 


4(.1250) .0020 2-15/16 % (.1250)-3.2 mm (.1260) 
1290 4.0040 «93-1/16 #30 (.1285)-3.25 mm (.1280)- 
3-3 mm (.1299) 


the Society of Automotive Engineers, 29 West 39th St., New 
York, R. S. Burnett, manager. 

The present multiplicity of diameters is included in the 
last column below only for convenient comparative reference 
and will not be included in a final standard. 


Diameters Increment Lengths Previously Listed Diameters 
-1320 -0030 3-1/16 **.1324-3.4 mm (.1339) 
.1360 .0040 3% #29 (.1360) 

*.1380 .0020 3-3/16 ** 1378-3.5 mm (.1378) 


9/64(.1406) .0026 3-3/16 9/64 (.1406)-#F28 (.1405)-3.6 
mm (.1417° 
1440 .0034 3% #27 (.1440)-3.7 mm (.1457) 
1470 .0030 3-5/16 #26 (.1470)-#25 (.1495)-3-75 
mm (.14706) 
1520 0050 3-7/16 #24 (.1520)-#F 23 (.1540)-3.8 
mm (.1496)-3.9 mm (.1535) 
5/32(.1562) .0042 3-7/16 5/32 (.1562)-#22 (.1570)-4.0 
mm (.1575) 
.1610 .0048 3V, #21 (.1590)-#29 (.1610)-4.1 
mm (.1614) 
1660 .0050 3-9/16 #19 (.1660)-4.2 mm (.1653) 
4.25 mm (.1673) 
.1690 .0030 3% #18 (.1695)-4.3 mm (.1693) 
11/64(.1719) .0029 3% 11/64 (.1719)-#17 (.1730)-4.4 
mm (.1732) 
1750 .0031 3% #16 (.1770)-4.5 mm (.1772) 
1800 .0050 3% #15 (.1800)-#14 (.1820)-4.6 
mm (.1811) 
1850 .0050 = 3-13/16 #13 (.1850)-4.7 mm (.1850) 
3/16(.1875) .0025 3-13/16 3/16 (.1875)-#12 (.1890)-4.75 
mm (.1870)-4.8 mm (.1890) 
IQIO. §=..0035.—-—s-33-15/16 #11 (.1910) 
1940 .0030 3-15/16 #10 (.1935)-#9 (.1960)-4.9 
mm (.1929) 


1990 .0050 4 #8 (.1990)-#7 (.2010)-5.0 mm 
(.1968)-5.1 mm (.2008) 
13/64(.2031) .0041 4 13/64 (.2031)-#6 (.2040)-#5 
(.2055)-5.2 (.2047) 
2090 .0059 644% #4 (.2090)-5.25 mm (.2067)- 


5-3 mm (.2087) 
2130 ©0040 4-3/16 = #3, (.2130)-5.4 mm (.2126) 
7/32(.2187) .0057 4-3/16 


7/32  (.2187)-** 2165-#2 
(.2210)-5.5 mm (.2165)-5.6 mm 
(.2205) 
2240 .0053 4-5/16 5.7. mm _ (.2244)-5.75 mm 
(.2264) 
2300 0060 4% 1 (.2280)-5.8 mm (.2283) 
15/64(.2344) .0044 4% 15/64 (.2344)-A (.2340)-5.9 


mm (.2323)-6.0 mm (.2362) 
2420 .0076 4-7/16 B_ (.2380)-C (.2420)-6.1 mm 


(.2402) 
2460 .oo40 4% D (.2460)-6.2 mm (.2441)-6.25 
mm (.2461) 
4%4(.2500) .oo40 4% E (.2500)-% (.2500)-6.3 mm 


(.2480)-6.4 mm (.2520) 
8 F (.2570)-6.5 mm (.2559) 
8 G (.2610)-6.6 mm (.2598) 
8 17/64 (.2656)-H (.2660)-6.7 
mm (.2638)-6.75 mm (.2657)- 
6.8 mm (.2677) 


+2570 0070 4 
.2610 -0040 4 
17/64(.2656) .0046 4 


2720 .0064 4% I (.2720)-** .2703-6.9 mm 
(.2716) 
2770 .0050 4% J (.2770)-7.0 mm (.2756) 
9/32 (2 2812) .0042 4% 9/32 (.2812)-K (.3810)-7.1 mm 


(.2795)-7.2 mm (.2835) 


* 2860 .0048 4% L (.2900)-7.25 mm (.2854)-7.3 
mm (.2874) 
*.2920 .0060 4% 7.4 mm (.2913) 


(Concluded on page 32) 
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Diameters Increment Lengths Previously Listed Diameters Diameters Increment Lengths Previously Listed Diameters 
19/64(.2969) .0049 4% 19/64 (.2969)-M_ (.2950)-7.5 386: 110 5% W (.3860)-9.7 mm (.3819)-9.75 
mm (.2953)-7.6 mm (.2992) mm (.3839)-9.8 mm (.3858) 
-3020 §=.0051 5 N (.3020)-7.7 mm (.3031) 25/64(.3906) .0046 5% 25/64 (.3906)-9.9 mm (.3898)- 
-3070 .0050 4 7.75 mm (.3051)-7.8 mm 10.0 mm (.3937 
: (.3071)-** .3071 3970 0064 5% X (.3970)-Y (.4040) 
5/16(.3125) .0055 5 5/ 16 (.3125)-7.9 mm (.3110) 13/32(.4062) .oo92 5% Z (.4130)-13/32 (.4062)-10.5 
3160 0035 5% O (.3160)-8.0 mm (.3150)-8.1 mm (.4134) 
mm (.3189) 27/64(.4219) .0156 5% 27 ry (.4219) 
: -3230 .0070 5% P (.3230)-8.2 mm (.3228)-8.25 7/ 10(.4375) 0156 57% 7/16 (.4375)-11.0 mm (.4331) 
/ mm (.3248) 29/64(.4531) .0156 6% 29/64 4531)-** .4492-11.5 Mm 
21/64(.3281 00S! 5! 21/6 328 2 .2268 (.4528) 
| } ao reny pend 3% oO. ( oe oo 22 en He 15/32(.4687) 0156 6% 5/32 (.4687)-12.0 mm (.4724) 
mm (.3346) 31/64(.4844) .0156 6% 31 /¢ 14 (.4844)-** .4776 
| 3390 §=.0070 5% R (.3390)-8.6 mm (.3386) a a 0156 6% 72 (.5000)-12.5 mm (.4921) 
= . i of New Sizes. Previous Tap Drill Sizes. 
: 11/32(.3437) .0047 5% 11/32 (.3437)-8.7 mm (.3425)- 
| 8.75 mm (.3445) Summary 
| 3480 0043 5% S (.3480)-8.8 mm _ (.3465)-8.9 Total No. Previous Diameters 270. Total No. Proposed (including 15 
mm (.3504) new sizes) 110. No. Sizes Eliminated 160. Reduction in No. Sizes 59 
| 113340, .0060 5% T (.3580)-9.0 mm (.3543) per cent. . | 
| 23/64(.3594) .0054 5% 23/64 (.3594)-9.1 mm (.3583)- Approved Sept. 19, 1933, by the Sectional Committee on Small 
Fi 9.2 mm (.3622) Tools and Machine Tool Elements, working under the procedure of 
.3680 .0086 5Y U (.3680)-9.25 mm (.3642)-9.3 the American Standards Association. The Committee is sponsored by 
mm (.3661)-9.4 mm (.3701) the American Society of Mechanical Engineers, the Society of Auto- 
%(.3750) .0070 5% % Pyne -3770)-9.5 mm motive Engineers, Inc., and the National Machine Tool Builders 









(.3740)-9.6 mm (.3780) Association. 
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S.A.E. Annual Dinner dustry—J. C. Chick, general sales manager, Northwest—Dec. 8 

Monday, Jan. 8, 1934, New York City; Cadillac Motor Car Co. Bergonian Hotel, Seattle, Wash.; dinner 

during Automobile Show Week. Electric Furnace Blazing in Controlled At- 6:30 P.M. 
: mospheres—G. E. Messer, General Electric Economic Factors Affecting Automotive Op- 
S.A.E. Annual Meeting Co. eration—Prof. F. G. Baender, Oregon State 
Jan. 22-25, 1934, Book-Cadillac Hotel, Inspirational address by Abner Larned; din- College. 
Detroit, Mich. ner music by Detroit Section “High Hats.” 
Baltimore—Dec. 7 Indiana—Dec. 14 Pe A + ; 

os . : Adcox School, East Third & East Broad- 

Engineers Club of Baltimore; dinner 6:30 Meeting at Anderson, Ind., with coopera- way Sts., Portland; meeting 7:00 P.M. 
P.M. ton of Guide Lamp Corp. Iynition—Prof. Chas. Stuart; Aviation 
Fundamental Progress in Automotive Engi- New illumination standards and lamp equip- Prof. Andrew Halford: Diesel Engines 
neering—Robert Suczek, mechanical engi- ment to be discussed by engineers trom the Prof. P. Muntz. 
neer, Hudson Motor Car Co. Guide Lamp Corp. and Nela Park Labora- 

a oes Philadelphia—Dec. 13 

Royal York Hotel, Toronto; dinner 9700 Kansas City—Dec. 8 an enquirer Bldg.; dinner 6:30 PM. : 
PM. Steuben Club; meeting 8:00 P.M. rruck Design—B. B. Bachman, vice-presi 
Customer Research—Hanson A. Brown, vice- “Repeal Smoker.” dent of engineering, Autocar Co. 

a manager, General Motors Metropolitan—Dec. 14 Pittsburgh—Dec. 14 
The Roger Smith, 4o E. q1st St., New Pittsburgh Athletic Association; dinner 
Chicago—Dec. 5 York City; dinner 6:30 P.M. 6:30 P.M. 

Hotel Windermere; 6:00 P.M. Automobile Control and the Transmission Chrysler Industrial Air Compressor—Allen 
Speaker: O. T. Kreusser, director, Museum Problem—E. S. Hall. C. Staley, research engineer, Chrysler Corp. 
of Science and History ‘ Valve Spring Experiences—Karl Pfeiffer, me- 

i Milwaukee—Dec. 6 chanical laboratories, Chrysler Corp. 
Cleveland—Dec. 11 Milwaukee Athletic Club; dinner 6:30 : 

Cleveland Club; dinner 6:30 P.M. P.M. Southern California—Dec. 8 
A Mathematical Determination of the Ef- Piston Rings and Oil Consumption—Ralph Frank Wiggins Trade School, 16th & Olive 
fect of Various Elements upon the Upper R. T eetor, head of engineering dept., Per- Sts., Los Angeles; dinner 6:30 P.M. 
Critical Temperature (A Cs) of Steel—Rob- fect Circle Co. Modern Maintenance Methods—H. E. Jor 
ert R. Abbott, chief metallurgist, The Whit dan, superintendent of equipment, Los An 
Co. ' . New England—Dec. 12 geles Railway Corp. sil 

Walker Memorial, Massachusetts Institute Operating Problems in the Petroleum Indus 
Dayton—Dec. 14 of Technology, Cambridge; dinner 6:30 try—J. W. Sinclair, supervisor of automotive 
Engineers Club; dinner 6:30 P.M. P.M. equipment, Union Oil Co. of Calif. 
What the Proving Ground Has Done to Modern Motor Tune-Up—Charles Mohnen, ; 
Make Better and Safer Automobiles—speaker Joseph Weidenhoff, Inc. Syracuse—No meeting 


from General Motors Proving Ground. 


Northern California—Dec. 5 Washington—Dec. 6 
Detroit—Dec. 4 Engineers Club, San Francisco; dinner Sholl’s, 1219 G St. N. W., Washington, 
Hotel Book-Cadillac; dinner 6:30 P.M. 6:30 P.M. D. C.; dinner 6:30 P.M. 
The Past and Present of the Automotive In- Joint meeting with Automotive Booster Club. Trafhc—George Keneipp. 
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GUM AND CARBON REMOVER 


PROVES ITS VALUE 


For REMO, the “period of proof” is past. 
Our exhaustive tests before introducing 
REMO proved how it would contribute 
to continued new-car performance and 
greater car-owner satisfaction, and now 
the car owners themselves—after 2 years’ 
experience with REMO — back up our 
judgment by expressing their enthusias- 
tic approval. 


In today’s higher compression engines, it 
is important to avoid accumulation of 
deposits in the combustion chamber in 
order to maintain peak engine perform- 
ance at all times. With a REMO Injec- 
tor installed and REMO Fluid injected at 


the touch of a button every 1000 miles, 


AC SPARK PLUGS + AC THERMO GAUGES «+ AC 
CARBURETOR INTAKE SILENCERS + AC REFLEX 
SIGNALS «+ AC COMBINATION FUEL AND VAC- 
UUM PUMPS « AC DIE CASTING MACHINES 
AC SPEEDOMETERS + AC GASOLINE GAUGES 
AC GASOLINE STRAINERS + AC DIE CASTINGS 





NOW 2 YEARS OLD 


combustion chambers, cylinder heads, 
piston rings and intake valves are kept 
free from gum and carbon deposits. 
REMO keeps engines clean, thereby con- 
tributing to continued new-car perform- 
ance throughout their useful lives. 


Any engine can be REMO-equipped at 
surprisingly low cost. And any car manu- 
facturer installing REMO as standard 
equipment has taken a definite step 
toward the desired goal: greater car-owner 
satisfaction. An AC engineer will gladly 
bring you all the facts. 


AC SPARK PLUG COMPANY 
Flint, Michigan St. Catharines, Ontario 


REMO GUM SOLVENT INJECTORS + AC CRANK- 
CASE BREATHER AIR CLEANERS « AC OIL 


a GAUGES + AC FLEXIBLE CABLES ~« AC AIR 
CLEANERS +AC COMPLETE INSTRUMENT 
5 PANELS + AC AMMETERS + AC FUEL PUMPS 


AC OIL FILTERS +» AC SPARK PLUG CLEANERS 


FOR BETTER ENGINE PERFORMANCE 
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THERE IS NO ROYAL ROAD TO SAFETY 


Experience gained in over a half century's research, development and 


manufacture of Air Brake equipment has proved among other things 
that nothing takes the place of hard work and sound engineering . . . 
especially where safety is concerned. Short cuts, to be sure, are ad- 
visable only as they affect costs but never safety. Fundamentally a 
safety device, the Automotive Air Brake has and will continue to be 


manufactured in strict accordance with this code. And the same tire- 


less engineering staff which has held the responsibility of universal 
transport safety since 1869 will even more intently study the future 
needs of motor transportation in an effort to still better today’s world 
standard of safety. You may now standardize on Bendix-W estinghouse 
equipment with the full knowledge that although there will always be 
substitutes for genuine Air Control there will never be a substitute for 


safety. Depend upon genuine Bendix-Westinghouse Air Equipment. 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY, PITTSBURGH, PA. 
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WE HAND A NEW TOOL 
TO INDUSTRY 





The problem of making races for bearings with wall varia- 
tions held to an irreducible minimum, that is, with bores 
and outside diameters truly concentric, has intrigued engi- 
neers for years. 

Hyatt determined to solve the problem and now with 
considerable pride and satisfaction we announce the new 
process which we have originated and nurtured through 
persistent effort—we call it chuckless grinding. 

Soon, all other industries may benefit from this Hyatt 
research and experimentation which has taken years of 
effort and which to perfect, cost thousands of dollars in 
our plant and elsewhere. 

But, the furthering of this revolutionary development of 
grinding accuracy in race manufacture, is only another 
measure of Hyatt endeavor to find better ways to safe- 
guard quality. We thus hope to insure the continued 
faith of Hyatt customers. Hyatt Roller Bearing Company, 
Newark, Detroit, Chicago, Pittsburgh, Oakland. 


4H ¥ A 88 


QUIET ROLLER BEARINGS 
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BORG & BECK 1934 
ome FuAlE CLUTCH 


linife Edge rinciple. 















Automotive engineers every- 
where are enthusiastic about this new 
Borg & Beck Clutch which fits in so 
well with 1934 specifications. What's 
more, you'll find many of the 1934 


cars equipped with this new clutch. 






Engaged Position 





New principles feature the Borg & 
Beck 1934 Dry-Plate Clutch. Internal 
friction is practically eliminated—no 


lubrication required. Pedal pressure 






is lower and stays lower. Friction Released Position 
t materials have been improved. 


Heavier alloy pressure plate is used. 


Write for complete information. 


ORG 


THE BORG & BECK COMPANY 
6558 South Menard Ave. Chicago, Ill. 


Division of 


Borg-Warner Corporation 


933 
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ALL 
1D) ARON ROMA (Od 4 
SHOCK ABSORBERS 
ARE AUTOMATIC 





C AR manufacturers standardizing on 
any Delco-Lovejoy—single-acting or 
duodraulic, with or without Ride 
Control or Inertia Control— provide 
their owners with the advantages of 
hydraulic shock absorbers that are 
fully automatic. All Delco-Lovejoys 
are equipped with an exclusive and 
patented automatic relief valve which 
compensates fully for variations in tem- 
perature and load and makes it virtually 
impossible to overload the mechanism, 
no matter how cold the oil or how 
sudden the thrust. This exclusive fea- 
ture is largely responsible for the fact 
that Delco-Lovejoys are the most popu- 
lar shock absorbers in use today, and 
that Delco-Lovejoy-equipped cars are 


so deeply satisfying to their owners. 


DELCO PRODUCTS CORPORATION 
DAYTON, OHIO 


* 


DELCO-LOVEJOY 
Hydraulic Shock Absorbers 
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AUTOMOTIVE ENGINEER 
NEEDS THESE FACTS ABOUT 


CITIES SERVICE 
PROVE! 




















it will help you... as it has many other SAE men... Save 


ERE is an advertisement dealing with a subject that in- 

terests you deeply. It tells of a new instrument — the 
POWER PROVER~— that is the direct means of decreasing 
gas and oil and maintenance costs. 


The POWER PROVER analyzes the exhaust gases of 
automotive vehicles by burning the raw, unused, wasted 
gasolene that is blown out through the exhaust. Then, in 
terms of combustion efficiency, the exact result of this analysis 
is shown on a dial. It is fast, accurate, efficient. And the 
POWER PROVER has shown, on fleet after fleet, that 
engine efficiency is running as low as 50% or 60% of normal. 

When this record is determined by the POWER PROVER, 
the Cities Service Tuning Routine is applied. 


23-Step Tuning Routine 


This Tuning Routine, consisting of 23 separate steps, is a 
scientific method of tuning and adjusting motors that elimi- 
nates all “by guess and by gosh” methods. It makes motor 
tuning an exact science. Especially designed tools and pre- 
cision instruments ... many of them exclusive with Cities 
Service ...are used to make adjustments to the thousandth of 
an inch accuracy. Magnifying glasses and surgical mirrors 
are used in studying various parts of the motor. Special 
gauges and Neon speed timing lamps replace the old, inac- 
curate methods of setting gaps and checking the engine’s 
timing. Every important phase of engine efficiency, 
including spark plugs, ignition timing, automatic 
& spark advance, circuit breaker points, coils and con- 
w densers, the wiring system, the carburetor, are 
gone over, step by step, and tuned and timed io 
manufacturers’ specifications with unbelievable 


ONCE - ALWAYS 


RADIO CONCERTS—Fridays at 8:00 p. m. E. S. T., over WEAF and thirty-three N. B. C. stations. 





hundreds of dollars on gasolene, oil and maintenance 


accuracy. And each adjustment is checked against a new 
reading on the POWER PROVER so that the mechanic 
can see the progress being made. 


The Result 


Once a vehicle has been put through this precise, scientific 
Tuning Routine it emerges with new power...new speed... 
new economy. Needless waste of gasolene and oil has been 
eliminated. The interval between overhauls has been length- 
ened ... operating and maintenance costs reduced and dan- 
gerous exhaust gases eliminated. No wonder all automotive 
engineers who have observed or used it are unstinted in their 
praise of this great service. 


I nvestigate at Once 


The POWER PROVER is a part of the service rendered to 
users of Cities Service petroleum products, at an exceedingly 
reasonable cost, to help them get better performance and 
use less gasolene and oil. We will be glad to demonstrate 
what POWER PROVER Service can do for you. Ask for 
this demonstration at once and discover this new, proved 
way to cut fuel, operating and maintenance costs. 


re 
pa 
! 
Write for this free booklet. Address WEpR ICE 
PRoy 
Cities Service Power Prover, / A ER 
Room 717, 60 Wall Street, / a 15, 


New York City. 
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STUDEBAKE 


FORGES AHEAD 





on all new models 


Studebaker was quick to realize the performance- 
merit as well as the selling-merit of Bohnalite 
Cylinder Heads! 


All new 1934 Studebakers come equipped with this 
great development. 


Here is strong, powerful selling ammunition for 
Studebaker dealers. You can talk real economy and 
prove it! You can point to Studebaker’s brilliant 
performance — unbelievably smooth performance — 
which is accomplished without premium fuels. 


Here’s why. Bohnalite is a light alloy 62% lighter 





than iron. It cools three times as rapidly as does 
iron. This means temperatures are equalized. Hot 
spots are eliminated. Thus more gasoline is con- 
verted into usable power. 


Due to the exclusive design of Bohnalite Cylinder 
Heads, Studebakers have amazing acceleration— 
increased engine output with lower fuel consump- 
tion—higher compression — ping” is wiped out. 


These are selling facts found only on cars equipped 
with Bohnalite Cylinder Heads. Use these essential 
arguments. They will prove profitable to every 
Studebaker dealer. 


BOHN ALUMINUM & BRASS CORPORATION, DETROIT, NMIiCkivarw | 


SUPER PERFORMANCE 


WITHOUT PREMIUM FUELS 








8 S.A.E. JOURNAL December, 1933 


Vital Br ake Facts 


1A Pade a? aX vend? 
Tee ant Se ear RNS 
fen lhe bye, 


The STEWART-WARNER Low Brake Pedal 


Here’s the one big, new, outstanding selling feature you can 
show to the motorist today. It emphasizes the important differ- 
ence between “Partial Power’ and “Full Power’ Brakes. 


MEE VWAHIEWAHNER 
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Iixecu tives wile 


want to Boost Car Sa eS 


Take 45 seconds to read these few 


facts 
will 


than 


No technical mind is required to grasp 
the following advantages. The motorist 
will be as quick to see them as you are. 


Stewart-Warner Automatic “Full 
Power” Brakes are the quickest— most 
dependable—most controllable brakes 
on the market today. 


A Power Unit does all the work of 
braking—not just part of it. 


That’s why Stewart-Warner offers the 
only braking system using a brake 
pedal no higher than a foot accelerator. 
Automatically, braking force is uni- 


formly distributed to all four wheels— 
and automatically released on front 


about a braking system that 
do more to boost car sales 
any other feature . 


wheels in proportion to angle of turning. 


They offer the most convincing demon- 
stration of safety and ease of control 
of any system on the market. Stewart- 
Warner Automatic ‘Full Power’ Brakes 
are the easiest of all Brakes to adjust. 
Only a wrench and a screwdriver 
required. 


Factory installation on motor cars, 
motor coaches or trucks is simple— 
480 less parts than typical brake systems. 
Investigate. Our engineers are at your 
command. Stewart-Warner Corp., 
Brake Division, Chicago, U. S. A., or 
6050 Cass Avenue, Detroit. 


Stewart-Warner Automatic “FULL POWER” Brakes Will 


Do More To Boost Car Sales Than Any Other Feature 





The foot on this 
low brake pedal 





controls the power 
unit which bar- 

nesses the force of 
car momentum to 





do all the work of 
appyling these non- 
rabbing Stewart- 
‘arner non-ener- 
gized wheel brakes. 


PULL GOWER CRAKE 
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THERE IS MORE TO VICTORIES 
THAN MEN OR MOTORS 





Engineering plays a big part 


Out of test tubes and proving grounds and the heads of men come 





the performance that makes victories. » » » Outboard’s engineers 





perfected their product by open-minded collaboration with New De- 





parture’s bearing engineers. And the result is a “460” motor that 


won at a thousand regattas. » » » Machine-builders are depending 















more and more upon New Departure’s engineering experience and 


ingenuity for economical manufacture and assured performance. | 


Elto and Evinrude ‘'460’’ 
Racers are buili by the 
Outboard Motors Corpora- 


« « « New Departure’s product is ideas as well as bearings — and 
Gen: dein, Win, these ideas have pioneered new bearing practice throughout indus- 
try. » » » New Departure’s engineering service is offered without 


cost or obligation to machine builders. The New Departure Mfg. Co., 


Bristol, Connecticut; Detroit, Chicago, San Francisco and London, Eng. 


NEW DEPARTURE 


BALL BEARINGS 
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Automotive 
Rail Car 
Development 
Rapid 


Rail car design development has been swift in 
the last three years. Radical innovations have been 
incorporated in practical designs. 









Important among recent developments is the “Railplane”’, brought 
out by the Pullman Car and Manufacturing Corporation. Embodying an 
aircraft designer’s idea of how a rail car should be built, this new unit 


was developed by Stout Engineering Laboratories, Inc. 









While the design itself was the conception of William B. Stout, scores 
of prominent automotive companies participated in the development 
and construction of its individual units. Marked as leaders in technical 
development by participation in this striking new design, many of these 
organizations tell, in the following pages, the story of their products 
which have been incorporated in this forward-looking “Railplane” 


which has so vividly stirred public as well as technical imagination. 
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The railplane —25,000 pounds 

.ninety miles an hour. Phe- 
nomenal engine performance 
even for Waukesha Engines. 
e Stout's specifications demanded 
more endurance than that of any passenger 
car engine... and reduced weight in propor- 
tion to the weight reduction of the railplane 
itself. And above all came the demand 
for power...more power than ever before. 
e Waukesha started with a big, rugged bus 
engine... an engine with millions of road 
miles to its credit. Weight was reduced... 
without sacrifice of durability. . 


. by using 


aluminum. The famous Waukesha engineer- 
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WAUKESHA ENGINES 
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ing technique developed other refinements, 
bringing it up to a far more powerful unit 
than the standard. 

@ Each of the railplane’s Waukesha Engines 
has a displacement of 677 cu. in., develops 
160 hp. at 2,000 rpm with a brake mean 
effective pressure of 112 |b. maximum at 
800 rpm and an economy of .53 |b. per 
b.hp-hr. with a rich carburetor setting for 
maximum power. © Waukesha Motor 


Company, Waukesha, Wisconsin. 
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new viewpoints 





The Stout Engineering Laboratories of 
Dearborn, Michigan, is organized as a well 
balanced team of engineering talent in 
continuous study of radical betterments 
in automotive constructions. While all the 
work of our laboratories has been radical 
and visionary, it has always been commer- 
cial and immediately applicable to active 
business problems. 


To along line of accomplishments this firm 
now adds with pride the Railplane, de- 
signed, built and developed for and in 
cooperation with the Pullman Car & Manu- 
facturing Corporation. 


Our group is particularly competent in 
presenting new and more commercial 
viewpoints to established industries as 
visualized from the experience of light 
weight, super-strength aircraft construc- 
tions and streamlined contours. 





If you have an impossible problem we will 
be particularly interested in discussing our 
service with you. 


STOUT ENGNIEERING LABORATORIES, Inc. 
2124 S. TELEGRAPH ROAD 
DEARBORN, MICHIGAN 
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AMERICAN BRAKEBLOK 


Chosen for the Brakes of the 


Stout Railplane 


I: more evidence were needed of the superior 
qualities of American Brakeblok, the selection of 
this frictional material for use on the brakes of 
the Stout Railplane would provide it. Four-shoe 
brakes, equipped with standard full-coverage 
American Brakebloks with Alloy-Grid back, stop 
the Railplane safely, surely and economically. 
It is peculiarly fitting that this newest form of 
rail transportation, developed for the Pullman 
Company, is equipped with this frictional mate- 


rial. American Brakebloks are the product of an 
organization which has specialized in the devel- 
opment and manufacture of frictional materials 
for more than half a century—an organization 
which has for many years supplied the frictional 
materials that stop most of America’s railroad 
trains. 

This same organization also introduced the 
thick type block which brought new economy 
and safetv to heavy-duty automotive braking. 


AMERICAN BRAKEBLOK CORPORATION, 4660 Merritt Avenue, Detroit, Mich. 


New York, Cleveland, Chicago, St. Louis, Los Angeles, San Francisco 


A Division of American Brake Shoe and Foundry Co. 


AMERICAN 
peteasite 


Reg. U.S. Pat. Off 
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The New Streamlined 


RAILPLANE 


designed and built for and under the direc- 
tion of the Pullman Car & Manufacturing 
Corporation by the Stout Engineering Labo- 
ratories of Dearborn, Mich., and recently 
announced to the public, is another notable 
triumph in the outstanding transportation 
achievements of Mr. William B. Stout. 





It is highly gratifying to those sponsoring 


MONOFDRIVE 
THE BANKER DRIVER- CONTROL, 
MECHANICAL, AUTOMATIC CLUTCH-TRANSMISSION 


that Mr. Stout recognized the merits of this automotive 
improvement and adopted it in the Railplane, which 
shows promise of being his greatest transportation 
development, and of having the widest public acceptance. 


The newest, most important and most desirable major automotive im- 
provement now before the automobile industry iis MONO-DRIVE. Manu- 
facturers, Engineers, Sales Executives, as well as the public, will be inter- 
ested in observing its performance in this Railplane, with particular 
reference to Automobiles, Trucks, Taxicabs, Buses and Street Cars. 


This practical, commercial application of MONO-DRIVE in the Automo- 
tive Rail Car development now further emphasizes the greater ease and 
simplification of the driving operation of motor vehicles that has been 
successfully achieved with MONO-DRIVE, the DRIVER-CONTROL 
MECHANICAL AUTOMATIC CLUTCH-TRANSMISSION. 


The distinct and positive advantages of MONO-DRIVE now having 
been demonstrated in the Railplane, there is no longer any need 
for foot-clutch pedal and hand-shift lever in any motor vehicle. 


THE ELIMINATION OF 


eK THESE TWO >> 


OUT- OF - DATE : 
DRIVING Rem HAND-SHIFT 
NUISANCES nl 


IN THE AUTOMOBILE WILL CREATE ANOTHER CAR BUYING ERA 





For Particulars Address MONO-DRIVE, 1322 So. Wabash Ave., Chicago 


MONO.DRIVE is fully protected by U. S. and Foreign patents EUROPEAN REPRESENTATIVE: DENES & FRIEDMANN, A. G., VIENNA 
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RAILPLANE USES. 


BURGESS MUFFLERS | T T F F | F x 
ee eee | 6 6CUrF LE XIBLE 


by the Stout Engineering Laboratories, incor- 
° porates the most modern adaptation of airplane T U be | N G 
principles to rail car design. The car is driven 
by two 160 H.P. Waukesha motors, each 


e equipped with a Burgess Exhaust Muffler which 
was selected because of 
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* |. Its unsurpassed ability to absorb noises 
and assure extreme quietness of opera- 
e tion. 





2. Its low back-pressure which minimizes 









a power loss— accomplished by the ee 
Burgess "straight-through" construction Where severe or unusual applications occur for a 
& 5 ° 1 I ° 
without baffle plates or other obstruc- flexible gas or oil line, and where continuous and 
‘ tions to restrict the flow of exhaust uninterrupted operation is essential, all organiza- 
uses. tions naturally turn to Titeflex because of its long 
e Other Burgess products include air or gas intake | and satisfactory service. 
or exhaust silencers of every description—Silenc- 
e ing Manifolds, Burgess Air Cleaners and other e . e 
devices which combine both Silencing and Air 
* Cleaning features. Titeflex flexible fuel lines are now used as standard 






equipment on the new Stout Railplane. 



















Titeflex is very flexible, it is all-metal, and carries 
| gasoline or oil under pressure. It absorbs vibra- 

tion, it does not crystallize, and it does not break. 
| No rubber is used in its construction. 











DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 






WE DO OUR PART 






e Burgess Exhaust Muffler as installed on the driving 
truck of the Railplane. 












Our Engineers welcome the opportunity of study- 
ing your silencing or air cleaning problems. | 


Address the 
Acoustic Division | TITEFLEX METAL HOSE CO. 
BURGESS BATTERY CO. Newark 


a MADISON, WISCONSIN 








New Jersey 
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RAIL CARS 


and 


TIMKEN AXLES 


EDs it seem natural to find TIMKEN AXLES on this 


latest development in modern rail transportation? 


Since 1901 The Timken-Detroit Axle Company has been pioneer- 
ing and building axles for motor vehicles, as has its subsidiary, 
the Wisconsin Axle Company, since 1919, with the result that 
Timken and Wisconsin axles are standard equipment on leading 
makes of: 


Automobiles Motor Coaches Street Cars 
Motor Trucks Trolley Buses Trailers 


Only Timken Rail Car Axles offer all of these 
features: 


To passengers on Rail Cars 


Comfort—Quiet Timken Worm Drive 
Quiet Timken Resilient Wheels 
Smooth stopping 


Speed—Rugged construction for higher speeds 


Safety—Timken brakes insure positive stopping ability at any speed 





To operators of Rail Cars 
Efficiency—Fully enclosed driving unit keeps lubricant in, keeps 
dirt and water out, anti-friction bearings 
Performance—Maximum stopping and acceleration characteristics 


Accessibility—Designed for ease of inspection and preventive 
maintenance 


Low maintenance costs—Designed for long life of axle parts— 
resilient wheels cushion shocks 


Write for detailed information— 


THE TIMKEN-DETROIT AXLE COMPANY 
Detroit, Michigan 
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| A M T F X COOLING 


AND HEATING 
FOR STOUT 


Designed by Young engineers, in collabo- 

ration with the engineers of the Stout 

THE NEW SENSATION Laboratories, Young radiators cool the 
two 160 H.P. engines and Young heat 


IN INSULATION transfer surfaces assure passenger com- 


fort in the Railplane. 


USED IN THE RAILPLANE Strength and durability combined with 


light weight and high efficiency were the 
exacting requirements which resulted in 
the selection of Young equipment. 


(RUBBERIZED ANIMAL HAIR) 


Consult us on all problems involving 
heat transfer surfaces and permit us to 
submit, for your approval, designs to 
meet your exact requirements. 


YOUNG 
RADIATOR 
BLOCKSOM & COMPANY COMPANY 
— RACINE, WISCONSIN 
MICHIGAN CITY, INDIANA 


Young Radiators are used where the going is tough 


Railplane Framework is of Welded Chrome Molybdenum Steel Tubing 
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In Automotive Fields 


Insist upon USS Srainzess Steel Sheets — produced 
in anumber of grades and finishes, and adapted to a 
wide range of applications. Write for literature and 
full information on the following alloys 

USS Curomium-NIcKEL Steels, A ustenitic: 18-8; 18-12; 25-12 








USS CuHromium-ALLoy Steels, Ferritic: 12; 17; 27 





This Company manufactures a full line of Galvanized Sheets, ( nealed Sheet 

A RICAN Black Sheets, Keystone Rust Formed Roofing and Siding Products, Auto- 
R ng Copper Steel Sheets, Apollo Best n e Sheets, Special Sheets, Tin and Terne 
Bloom Galvanized Sheets, Heavy - Coated Plates, etc. Write for further information. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 





SUBSIDIARY of UNITED STATES STEEL CORPORATION ) 





A Ten-Ton Truck 
Axle of Wauke- 
sha Malleable. 


More 


than just Good Castings! 
Unusual Production Skill! 


Waukesha Malleables from a quarter- 
ounce to a quarter-ton made with the skill 


of long experience, using special equip- 


ment, save clients’ money. Only such un- 
usual facilities could produce this axle 
with its many thin and heavy sections. 
Let us save you money too! 


Let us figure your Gtancy Ma.ieasce Corp. 
most difficult cast- Waukesha » » Wisconsin 


ing problem...our 
staff will solve it. WY 


WAUKESHA MALLEABLES 









— 


-NURMA-HOFFMANN BEARINGS SORPN.- STAMFORD CUNN.USA. 
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;AURIMA-HUFFMANN 


ALL UHI S/S 


Sor any | | 
LOAD -SPEED or DUTY 


ual 7 









You aan always 


wil OOD 
WILLARD STORAGE BATTERY CO. 
Cleveland « Los Angeles * Toronto, Ont. 
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INDEX TO ADVERTISERS PRODUCTS 





Absorbers, Shock 


Deico Products Corp. 
Watson Cc.. John Warren 


Absorbing Materials, Sound 
Burgess Battery Co. 
Acid, Chromic 
Vanadium Corp. of America 
Accelerometers 
Cambridge Instrument Co., Inc. 
Alloys, Alumino- Vanadium 
Vanadium Corp. of America 


Alloys, Babbitt 


Federal-Mogul Corp. 
Alloys, Cupro-Vanadium 


Vanadium Corp. of America 
Alloys, Ferro-Chrome 

Vanadium Corp. of America 
Alloys, Ferro-Molybdenum 

Vanadium Corp. of America 
Alloys, Ferro-Silicon 

Vanadium Corp. of America 
Alloys, Ferro-Tungsten 

Vanadium Corp. of America 
Alloys, Ferro-Vanadium 

Vanadium Corp. of America 
Alloys, Silico-Manganese 

Vanadium Corp. of America 
Aluminum, Extruded 

Bohn Aluminum & Brass Corp. 
Ammeters 

AC Spark Plug Co. 
Axles, Automobile 


Timken-Detroit Axle Co 


Axles, Motor Coaches 

Timken-Detroit Axle Co 
Axles, Motor Truck 

Timken-Detroit Axle Co 
Axles, Rail Car 

Timken-Detroit Axle Co 
Balls, Steel 

Federal Bearings Co.. Inc 
Bars, Bronze 

Federal-Mogul Corp. 
Battery Cases 

Aetna Rubber Co. 
Batteries, Farm, Lighting 

Willard Storage Battery Co. 
Batteries, Storage 


Burgess Battery Co. 
Willard Storage Battery Co. 


Bearings, Babbitt and Bronze 


Federal-Mogul Corp. 
Bearings, Babbitt Lined 
Cleveland Graphite Bronze Co. 


Bearings, Babbitt Metal 
Federal-Mogul Corp. 


Bearings, Ball, Angular Contact 


Federal Bearings Co., Inc. 
Marlin-Rockwell Corp. 
New Departure Mfg. Co. 
SKF Industries, Inc. 


Bearings, Ball, Annular, Light, 
Medium and Heavy Series 


Federal Bearings Co., Inc. 
Marlin-Rockwell Corp. 
New Departure Mfg. Co 


Norma-Hoffmann Bearings Co rp. 


SKF Industries, Inc. 
Bearings, Ball, Thrust 
Marlin-Rockwell Corp. 
Norma-Hoffmann Bearings Corp 
SKF Industries, Inc. 
Bearings, Bronze Back 
Bohn Aluminum & Brass Corp 
Bearings, Die-Cast 
Federal-Moeul Corp. 
Bearings, Flexible 
Cleveland Graphite Bronze Co 
Bearings, Line Shaft 
SKF Industries, Inc. 
Bearings, Roller 
Hyatt Roller Bearing Co. 
Norma-Hoffmann Bearings Corp 
SKF Industries, Inc. 
Bearings, Roller Radial 
Timken Roller Bearing Co. 
Bearings, Roller Thrust 
Timken Roller Bearing Co. 
Bearings, Steel Back 


Bohn Aluminum & Brass Corp 
Cleveland 





The addresses of companies 


Graphite Bronze Co. 


| Bearings, Tapered Roller 
Timken Roller Bearing Co 


| Bearings, Thin Wall 
Cleveland Graphite Bronze Co 
Belts, Fan 
Russell Mfg. Co. 


Belting, Rubber, Canvas 
Russell Mfg. Co. 
Brake-Lining 
American Brakeblok Corp 
Russell Mfg. Co. 


Brakes, Air 


Bendix-Westinghouse Automotive 


Brake Co. 


Brakes, Mechanical 


Bendix Aviation Corp. 
Stewart-Warner Corp. 


Brass, Extruded 
Bohn Aluminum & Brass Corp 


Bronze, Extruded 
Bohn Aluminum & Brass Corp. 


Bushings, Babbitt 
Federal-Mogul Corp 


Bushings, Bronze 
Bohn Aluminum & Brass Corp 
Federal-Mogul Corp. 


Cable, Insulated 


American Steel & Wire Co 


Caps, Battery Vent 
Aetna Rubber Co. 


| Castings, Aluminum 


Bohn Aluminum & Brass Corp 


Castings, Aluminum, Permanent 


Mold 


Bohn Aluminum & Brass Corp 


Castings, Babbitt Metal 
| Federal-Mogul Corp. 


Castings, Bronze 
Federal-Mogul Corp 
Castings, Die 
AC Spark Plug Co. 
Federal-Mogul Corp. 


Castings, Grey Iron 
Timken Roller Bearing Co. 


Castings, Malleable Iron 
Glancy Malleable Corp. 


Castings, Tin Alloy 
| Federal-Mogul Corp 


Chronographs 


Cambridge Instrument Co., Inc. 


Cleaners, Air 
AC Spark Plug Co. 
Clutches, Automotive 
Borg & Beck Co. 
Brown-Lipe Gear Co. 
Long Mfg. Co. 
Spicer Mfg. Corp. 


Control Sets, Automotive 
Brown-Lipe Gear Co. 


Cooling Systems 

Long Mfg. Co. 
Couplings, Flexible 

Spicer Mfg. Corp. 
Drop-Forgings 

Spicer Mfg. Co. 
Engines 

Waukesha Motor Co 
Engineers 

Stout Engineering Laboratories, 
Engines, Industrial 

Waukesha Motor Co. 


Exhaust Gas Analysis 


Cities Service Co 
Facings, Clutch 

Russell Mfg. Co. 
Filters, Air 

Burgess Battery Co 
Filters, Oil 

AC Spark Plug Co 
Forgings, Aluminum 

Bohn Aluminum & Brass Corp 
Forgings, Brass 

Bohn Aluminum & Brass Corp 


Gages, Gasoline 
AC Spark Plug Co. 


Inc 





Gages, Oil 


AC Spark Plug Co 


Gages, Thermo 
AO Spark Plug Co 


| 
| Gaskets, Rubber 


Rubber Co. 
Gasoline, Aircraft 

Cities Service Co. 
} Texas Company, The 
| Gasoline, Motor Vehicle 
| Cities Service Co. 
} Ethyl Gasoline Corp 

Texas Company, The 


Gearboxes, Power Take-off 
Brown-Lipe Gear Co. 
| Generators (Standard Mount- 
i 
Electric Auto-Lite Co 


Gloves, Acid 
Aetna Rubber Co. 


Greases 
Cities Service Co 
Texas Company, The 


| Grilles, Radiator 


Aetna 


Globe Machine & Stamping Co. 
Instruments, Precision Measur- 
ing 


Cambridge Instrument Co., Inc. 
Norma-Hoffmann Bearings Corp 


Hair, Curled 
Blocksom & Co. 


Hair, Rubberized 


Blocksom & Co. 


Insulation 
Blocksom & Co. 
Seaman Paper Co 
Joints, Universal 
Spicer Mfg. Corp. 
Lacings, Hood and 
Russell Mfg. Co. 
Lubricants 


Cities Service Co. 
Texas Company, The 


Manifolds 


Burgess Battery Co 


Motor Tuning 
Cities Service Co. 


Motors, Electric 

Delco Products Corp. 
Mufflers 

Burgess Battery Co. 
Nails 

American Steel & Wire Co 
Panels, Instrument 

AC Spark Plug Co. 
Pinions, Starting-Motor 
| Electric Auto-Lite Co. 
Pipe Fittings 

Titeflex Metal Hose Co. 
Piston-Rings 

Sealed Power Corp. 


Radiator 


Pistons, Aluminum 
Bohn Aluminum & Brass Corp 


Plates, Steel 
American Sheet & Tin Plate Co 


Power Take-Offs 


Brown-Lipe Gear Co 


| Propeller-Shafts 


Spicer Mfg. Corp. 


Pumps, Fuel 
AC Spark Plug Co. 


Racks, Battery Plate Forming 


Aetna Rubber Co. 


Radiators 
Long Mfg. Co. 
Young Radiator Co. 


Recorders, Pressure 


| Cambridge Instrument Co., Inc 
Recorders, Temperature 
Cambridge Instrument Co., Inc 


Recorders, Vibration 
Cambridge Instrument Co., Inc. 


Rust Proofing Processes 
Parker Rust-Proof Co. 


Screw-Machine Products 
Spicer Mfg. Corp. 





Shafts, Propeller 
| Spicer Mfg. Corp. 
| Sheet Steel, Stainless 
| American Sheet & Tin Plate Co. 
| Sheets, Steel 
American Sheet & Tin Plate Co. 
| Sheets, Terne 
| American Sheet & Tin Plate Co. 
Shutters, Radiator 
Globe Machine & Stamping Co. 
Silencers, Carburetor Intake 
| AC Spark Plug Co 
Spark Plugs 
AC Spark Plug Co 
| Speedometers 
| AC Spark Plug Co 
| Springs, Coiled 
American Steel & Wire Co 
Barnes-Gibson-Raymond, Inc 
| Cook Spring Co. Division 
Springs, Flat 
American Steel & Wire Co. 
Barnes-Gibson-Raymond, Inc 
Cook Spring Co. Division 
Stampings 
Cook Spring Co. Division 
Globe Machine & Stamping Co. 
Spicer Mfg. Corp 
Starting-Motor (Standard 
Mountings) 
Electric Auto-Lite Co 
Steel, Alloy 
| American Steel & Wire Co. 
Timken Roller Bearing Co 
Timken Steel & Tube Co. 
| Steel, Carbon 
Timken Roller Bearing Co 
Steel, Chromium 
American Steel & Wire Co. 


Steel, Cold Drawn 


American Steel & Wire Co. 


Steel, Electric Furnace 
Timken Roller Bearing Co 
Timken Steel & Tube Co. 

Steel, Non-Corrosive 
American Steel & Wire Co. 


| Steel, Open Hearth 


Timken Roller Bearing Co. 
Timken Steel & Tube Co. 


| Steel, Special Analysis 
Timken Roller Bearing Co 
Timken Steel & Tube Co. 


Steel, Tool 
Timken Roller Bearing Co. 
Timken Steel & Tube Co. 


Strainers, Gasoline 
AO Spark Plug Co. 


Switches, Starting 
Electric Auto-Lite Co. 


Testers, Exhaust Gas 


Cambridge Instrument Co., Inc. 


Timer-Distributors 
Electric Auto-Lite Co 


Transmissions 
Brown-Lipe Gear Co. 


Transmissions, Automatic 
Mono-Drive 


Flex-O-Tube Co. 


| Tubing, Flexible Metal 
Titeflex Metal Hose Co. 


| Tubing, Steel, Seamless 
Timken Roller Bearing Co. 
Timken Steel & Tube Co. 


Tungsten, Metallic 
Vanadium Corp. of America 


Upholstery 
Blocksom & Co. 
Vanadium Pentoxide 
Vanadium Corp. of America 
Washers, Bronze 
Federal-Mogul Corp. 


Washers, Lock 
Shakeproof Lock Washer Co. 


Wire Forms 
American Steel & Wire Co 


Wire Products 
American Steel & Wire Co. 





listed in this index can be obtained from their current advertisements indexed on page 54 


Tubing, Flexible Composition 
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GHER QU Alay 


to make the best bearings that human skill can devise. These 

have ever been the “FEDERAL” ideals. The finest of steels: 
unusual care in manufacture: exhaustive tests. These are the factors 
which give to FEDERAL BALL BEARINGS higher quality. 


Bim to a standard, rather than down to a price. Striving 


THE FEDERAL BEARINGS CO., INC. 
POUGHKEEPSIE, N. Y. 
Makers of Fine Ball Bearings 


Detroit Sales Office: 2608 Book Tower 
cs Chicago Sales Office: 120 N. Peoria St. 


LIZ Tae 
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Globe Grilles contribute to the success of today's ' 
| 


ii 
MA fastest selling cars. 


NAH 
Thi if 


| 
Globe engineering and manufacturing facilities | 
combine to meet the most exacting design, produc- | 


tion and low cost requirements. 


Globe is better prepared than ever before to give 
you the type of cooperation that is properly desig- 
nated ''Globe Technique." 


Designs and prices will be submitted promptly. 


THE GLOBE stimeine co. 


T2337 WEST 7E TF STREET 
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SKF EQUIPPED 
BUILT BY 


COLEMAN 
MOTORS 
CORPORATION 


Auway S 


@ You may buy a bearing as 
a bargain but try and get a 
bargain out of using it, for 
nothing is apt to cost so much 
as a bearing that cost so little 
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READY...S5KF’S KEEP TRUCKS 


Vvv AVAILABLE 


“All year round utility,” says Coleman of this truck, and 
one of the things that contributes to this claim of avail- 
ability is... &0S Bearings. Right in the heart of the 
truck, where tough going is apt to make serious demands 
on stand-up-ability, there you will find &tsF’s. 


StS Bearings are used in the front wheels and the auxil- 
iary transmission of this job. In these locations, rugged- 
ness, dependability and smooth performance are essential. 
SosF’s meet every one of these adjustments and are 


always ready for the job. Service like this means real 
truck economy. 


3125 
SKF INDUSTRIES, INC., 40 EAST 34th STREET, NEW YORK, N. Y. 





Ball and Roller Bearings 
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A NATION-WIDE 


RUST-PROO 


PARKERIZING SERVICE PLANTS 


BALTIMORE, MD. 
BOSTON, MASS. 


BUFFALO, N. Y. 


CANTON, OHIO 
CHICAGO, ILL. 


CINCINNATI, O. 
CLEVELAND, O. 
DAYTON, OHIO 


DETROIT, MICH. 
EVANSVILLE, IND. 
KANSAS CITY, MO. 


LOS ANGELES, CAL. 
LOUISVILLE, KY. 
NEW YORK 


PHILADELPHIA, PA. 


PITTSBURGH, PA. 


ROCKFORD, ILL. 
ST. LOUIS, MO. 


SAN FRANCISCO, 
CALIF. 
TORONTO, ONT. 
TORRINGTON, 
CONN. 
WAYNESBORO, PA. 


Federal Tin Company, Inc. 
Parkerizing Dept. 
Charles and Barre Streets 


Rust-Proofing & Metal Finishing Corp. 
Commercial Ave. and Binney St. 
Cambridge A. 


Parker Rust-Proof Co. of Buffalo, Inc. 
1095 Niagara St. 


G. C. Reiter 


Western Rust-Proof Co. 
2139 Walnut St. 


The Stolle Corporation 
227-241 W. McMicken 


Parker Rust-Proof Co. of Cleveland 
2617 E. 76th St. 


Dayton Rust-Proofing Co. 
736 N. Main St. 


2177 East Milwaukee Ave. 
Evansville Plating Works 


Bar-Rusto Plating Corp. 
1808 Locust Street 


Los Angeles Rust-Proofing Company 
8141 So. Alameda St. 


Republic Welding Co., Inc. 
305 College St. 


Pyrene Manufacturing Co. 
560 Belmont Ave., Newark, N. J. 


Philadelphia Rust-Proof Co. 
3229 Frankford Ave. 


Pittsburgh Electro Galvanizing Co. 
Sth St. and Penna. R. R., Sharpsburg 


Barber-Colman Company 


Mid-West Rust-Proof Co. 
3665-7 Market St. 


Best & Company 
2006 Clement Ave., Alameda 


Fairgrieve & Son 
50 Dovercourt Road 


Turner & Seymour Company 
Parkerizing Department 


Landis Engineering & Mfg. Co., Inc. 


Affiliated Foreign Companies: 


LONDON, 
ENGLAND 


PARIS, FRANCE 


FRANKFURT, 
GERMANY 


SYDNEY, 
AUSTRALIA 


TOKYO, JAPAN 


The Pyrene Company, Limited 

Great West Road, Brentford 

Societe Continentale Parker ' 

42 Rue Chance-Milly, Clichy, (Seine) 
Metallgesellschaft A. G. 
Bockenheimer Anlage 45 
Parkerizing, Bonderizing, 
Rust-Proofing, Lt 

Barrack House, 16 "Barrack St. 

Nihon Parkerizing . Kaisha 
No. 6 Mitsubiski 12 B ds. 
Marunouchi, Aechinvachs u 


TING 
SERVICE. . 


pastel manufacturer located in the industrial 
areas of the country is within a few hours 
of Parkerizing Jobbing Service. 


For the manufacturer whose rust-proofing require- 
ments may not be large or continuous, local 
service is available, making it convenient to pro- 
vide the added protection and increased sales 
value of Parkerizing. 


Every local service plant is completely equipped 
to handle the type of material produced in the 
surrounding territory, and the process will be 


applied by experts in finishing iron and steel by 
Parker Processes. 


Competent finishing engineers in each plant are 
prepared to dig into metal finishing problems, 
and frequently are able to suggest economies in 
metal finishing operations. 


Write your nearest service plant, or direct to 


PARKER RUST-PROOF COMPANY 


2181 East Milwaukee Avenue Detroit, Michigan 


Parker literature summarizes the 
findings of the Parker research staff. 
It describes their more important 
findings in 17 years of research, sup- 
ported by extensive practical expe- 
rience in rust-proofing and finish 
improvement of iron and steel prod- 
ucts in all industries. Copies will be 
sent on request to interested technical 
men and manufacturers. 
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BONDERIZING 
PARKERIZING 
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